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AMD T HBIR THERAPEUTIC USB 

Li.ni nf sfaa inasnfcian 

Tte present invention reu.es - 

c-P^ - — eTCuUtion end use es 
processes for their production end for. 

pharmaceuticals. 

DescriDt^ 

,finn wo 94/02465 discloses 
mtemational Patient Application WO 9 / ^ 
inhibitors of phosphodiesterase IV and T* 
15 sulphonamides of formula: - 



10 



20 



iTl 



25 



30 



i • ,wi alkenyl, cycloalkyl, cycloalkenyl, 
wherein R is alkyl, alk * nyl J . 2 - s lower alkyl ; 
cyclothioalkyi, or cyc^ca* lyoxy ^ 

Rj " * ^ *ZT£'J£ZZ exiled is ^ 
^rrJp "yl)-3-c y clopentylo X y-.- 

methoxybenzenesulphonamide . 

■*nfi 846 discloses 
European Patent Application 0 306 

sulphonamides of formula:- 



35 
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and 



, aaonists European Patent Application 
10 as thromboxane A, antagonists. w algo &g 

0589 037 discloses structures sxmxlar 
thromboxane A 2 antagonists. 

1S compounds of formula 



20 



25 



30 



35 




v. as catechol-O-methyl 

in which Rj may be sulphonamide, 
transferase inhibitors. 

«cl« - «>— » 5 f" M ' s9 "7oL t .t ,1 British 
Secular PhamaeoioW 37. M«. (M^ ) . ^ mtan of 

IMra ai of "piUd « hein, 

phosphodiesterase IV have » „ents and »* 

br onchodilators and ^1 the 

sg ents tor iraibitino eosinophil ac ^ - 
(unction of eosinophil. (See ^ 
Dent, Clinical and Exparmental AUerOT 
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. ,. ?eases and conditions characterised 

by , or h.«n, an etyol W tetase Iv are also 

accumulation. Inhibitors v nrolif erative 

metabolic inhibition. 

M . or p--- s -jn^n. 

Factor (THF) , a serue glycoprotein, «. 

4. chock, endotoxic snocx, y iBi 

coitions, sepsis « J"^, l4ult „ splca t=ry 
negative sepsis, toxio snoc y paMonsry 
15 ai.t»ss synorose, -—JJ^J^ sarcoidosis, 

- — ^"Tr.^ "Ir - 
nos t reaction, allograft rejecti ' secon aary to 

to infection, ouch as influensa. ^ 

J0 Action or »c, 

acguirea fo „ation. scar tissue 

SrS^. — colitis or paresis 

• ,^ hio „ to a number of autoimmune diseases, 

25 %Z «— aiatetes - >— 

erythematosis. 

M0S results fro. tl,e infection of T ^21"^ 
deficiency Virus .HiV, » east three typ 

,0 strains of HIV tare tees — - 

htv-3 As a consequence of HIV miectioi , 
Hiv ■* • 3 . , individuals manifest 

r^T^r reZtion is ..aiatea or saintainea * 
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such T cell activation. Once an activated T lymphocyte is 
infected with HIV, the T lymphocyte must continue to be 
maintained in an activated state to permit HIV gene 
expression and/or HIV replication. 

cytokines, specifically TNF, are implicated in activated T- 
cell mediated HIV protein expression and/or virus 
replication by playing a role in maintaining T lymphocyte 
activation- 

10 Therefore, interference with cytokine activity such as by 
inhibition of cytokine production, notably TNF, in an HIV- 
infected individual aids in limiting the maintenance of T 
cell activation, thereby reducing the progression of HIV 
inf ectivity to previously uninfected cells which results in 
15 a slowing or elimination of the progression of immune 
dysfunction caused by HIV infection. Monocytes, 
macrophages, and related cells, such as Kupffer and glial 
cells, have also been implicated in maintenance of the HIV 
infection. These cells, like T cells, are targets for 

20 viral replication and the level of viral replication is 
dependent upon the activation state of the cells. [See 
Rosenberg et al. The Immunopathogenesis of HIV Infection, 
Advances in Immunology, Vol. 57, (1989)]. Monokines, such 
as TNF, have been shown to activate HIV replication in 

25 monocytes and/or macrophages [See Poli et al, Proc. Natl. 
Acad. Sci., 87:782-784, (1990)], therefore, inhibition of 
monokine production or activity aids in limiting HIV 
progression as stated above for T cells. 

30 TNF has also been implicated in various roles with other 
viral infections, such as the cytomegalovirus (CMV) , 
influenza virus, adenovirus, and the herpes virus for 
similar reasons as those noted. 

35 TNF is also associated with yeast and fungal infections. 
Specifically Candida albicans has been shown to induce TNF 
production in vitro in human monocytes and natural killer 
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cells. [See Riipi et al., Infection and Immunity, 
58(9):2750-54, (1990); and Jafari et al. , Journal of 
Infectious Diseases, 164:389-95, (1991) . See also Wasan et 
al., Antimicrobial Agents and Chemotherapy, 35, (10): 2046- 
5 48, (1991); and Luke et al.. Journal of Infectious 
Diseases, 162:211-214, (1990)]. 

The ability to control the adverse effects of TNF is 
furthered by the use of the compounds which inhibit TNF in 
10 mammals who are in need of such use. There remains a need 
for compounds which are useful in treating TNF-mediated 
disease states which are exacerbated or caused by the 
excessive and/or unregulated production of TNF. 

15 os-A-4948809 discloses thromboxane antagonists 

including inter alia, arylsulphonamides . They are proposed 
for the treatment of cardiovascular diseases and asthma. 
There is no specific disclosure therein of one possible 
combination of substituents, comprising phenylsulphonamides 

20 in which the phenyl group is di(alkoxy) -substituted, and 
the N substituents are (i) phenyl (C vt alkyl) and the phenyl 
group is 4-substituted by alkyl/alkenyl, formylalkyl, 
hydroxyalkyl, or -D-R 5 where D is -CO- or -CHOH- and R 3 is 
H, alkyl, hydroxyalkyl or alkylcarboxylic acid, and (ii) H, 

25 alkyl, acyl, aralkyl or aralkenyl, any aryl moiety being 
optionally substituted by halogen, alkyl, alkoxy, OH, CF 3 , 
CN, N0 2 , NHj, alkylamino, dialkylamino, acylamino, acyl or 
azido. 



30 summary of the invention 

It has been found that novel compounds of formula (i) have 
utility to treat disease states, for example disease states 
associated with proteins that mediate cellular activity, 
35 for example by inhibiting tumour necrosis factor and/or by 
inhibiting phosphodiesterase IV. According to the 
invention, the novel compounds are of formula (i): 
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10 



(i) 




15 



20 



in which R, represents C, 6 alkyl (optionally subst tu*d 
with one or more substituents chosen fro, amongst ^ halog n 
C 14 alkoxy, aryloxy, arylalkyloxy, C v4 ^ 
arylalkylamino or arylamino) or cycloalkyl (optionally 
sltituted with one or more substituents chosen from 
amongst halogen, C,. 6 alkoxy, aryloxy, arylalkyloxy, 
alkylamino, arylalkylamino or arylamino) ; 

represents Cl-3 alkyl optionally substituted with 
halogen; 

. represents arylalkyl, heteroarylalkyl, heterocycloalkyl , 
C0R 7 , S(0W C,. 6 alkyl optionally substituted wxth one or 
more substituents chosen from amongst hydroxy, c v6 alkoxy, 
-co 2 H, CO^, SO***., conr^o, -CH, carbonyl oxygen, 
NRjRj, COR 7 , S(0)„R 7 ; 

30 R 4 represents arylalkyl, heteroarylalkyl or 
heterocycloalfcyl; 

when R3 and/or R 4 represents arylalkyl, 1-*-"^^ 
heterocycloalkyl, the alkyl portion may be oP^onal^ 
35 substituted with one or more substituents chosen from 
amongst CO^, CO^ , W,, CONR*,, hydroxy, C„ 
alkoxy, NR,R 4 , COR,, 5(0,^, -CN or carbonyl oxygen and/or 
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the aryl/heteroaryl/heterocyclo portion may be optionally 
substituted with one or more substituents CO-6 alkyl-R n S 

Rj and V which may be the same or different, each 
5 represent H, aryl, heteroaryl, heterocyclo, C,. 6 alkyl, 
arylalkyl, heteroarylalkyl, heterocycloalkyl, C,. 6 
alkylcarbonyl, c v6 alkoxycarbonyl, arylsulphonyl 
heteroarylsulphonyl, heterocyclosulphonyl, arylcarbonyl 
heteroarylcarbonyl, heterocyclocarbonyl or C, 4 
alkylsulphonyl, provided that when R, is C,. 4 alkylcarbonyl, 
c 16 alkoxycarbonyl, arylsulphonyl, heteroarylsulphonyl, 
heterocyclosulphonyl, heteroarylcarbonyl, 
heterocyclocarbonyl, arylcarbonyl or C v6 alkylsulphonyl, R* 
is not C 16 alkylcarbonyl, C v6 alkoxycarbonyl, 
arylsulphonyl, heteroarylsulphonyl, heterocyclosulphonyl, 
heteroarylcarbonyl, heterocyclocarbonyl, arylcarbonyl or C,. 
6 alkylsulphonyl ; 

r 7 represents aryl, heteroaryl, heterocyclo or C v6 alkyl, 
any of which may be optionally substituted with one or more 
substituents chosen from amongst halogen, aryl, heteroaryl, 
heterocyclo, c,. 6 alkoxy, hydroxy, co 2 H, CO^ , SO^,,, 
CONR^,,,, NR5R 6 or carbonyl oxygen; 

r, represents C,. 6 alkyl, arylalkyl, heteroarylalkyl or 
heterocycloalkyl; 

R, and R 10 , which may be the same or different, each 
represent H, aryl, heteroaryl, heterocyclo, C v6 alkyl, 
arylalkyl, heteroarylalkyl, heterocycloalkyl; 

R „ represents H, aryl, heteroaryl, heterocyclo, hydroxy, 
c" 6 alkoxy, arylalkyloxy, heteroarylalkyloxy, 
heterocycloalkyloxy, -CO^, CO^, SOjNR^o, CONR^ 10 , 
halogen, -CN, -NR5R5, COR 7 , S(0)^ 7 , -CN or carbonyl oxygen; 



35 



o represents 1-2; 
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n represents 0-2; 

and pharmaceutical^ acceptable salts thereof . 
5 n^crrintion flS Tnvention 

Preferred compounds of the invention include those in 
which, independently or in any combination: 

10 «, is C,. 6 alkyl (optionally substituted with aryloxy) or 
cycloalkyl; 

^ is methyl optionally substituted with halogen; 

15 R x is arylallcyl, heteroarylalkyl, C0R 7 , SQfr or C,. 6 alkyl 
(optionally substituted with one or more substituents 
chosen from amongst hydroxy, CO^, CO^, CONR,R, 0 , sofRfr,, 
CN, carbonyl oxygen, NR^, COR 7 or SO^) ; 

20 R 4 is arylalkyl or heteroarylalkyl? 

when R, and/or R 4 represents arylalkyl or heteroarylalkyl, 
the aryl or heteroaryl portion may be optionally 
substituted with one or more substituents C0-6 alkyl-R,,; 

R, and R*, which may be the same or different, are H, C,. 6 
alk yl, c t6 alkylcarbonyl, q. 6 alkylsulphonyl, aryl, 
heteroaryl , arylsulphonyl , heteroary Sulphonyl , 
arylcarbonyl, heteroarylcarbonyl , arylalkyl or 
30 heteroarylalkyl; 

R is c, 6 alkyl (optionally substituted with CN, C0 2 H, COjRj, 
CONR^o, W,,, carbonyl oxygen or m*) , aryl or 
heteroaryl; 



25 



35 



Rj is c,. 6 alkyl; 
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w<„k ..v he the same or different, are H, C v6 
R, and R 10> which may be tne same 

alkyl, arylalkyl or heteroarylalkyl? 

R1 is aryl, heteroaryl, hydroxy, C v6 alkoxy, CN, C0 2 H CO*. 
coHB^o, carbonyl oxygen, C0K 7 or s^. 

Suitable pharmaceutically acceptable salts are 
pharmaceutically acceptable base salts and pharmaceutically 
acceptable acid addition salts. Certain of the compounds of 
formula (i) which contain an acidic group form base s a ts ; 
Suitable pharmaceutically acceptable base salts include 
me tal salts, such as alkali metal salts for example sodiua 
salts, or organic amine salts such as that provided with 

X5 ^artr^rcompounds of formula (i) which contain an 
amino group form acid addition salts. Suitable acid 
2 tJ salts include pharmaceutically acceptable 
Inorganic salts such as the sulphate, nitrate, phosphate, 
borate, hydrochloride and hydrobromide and pharmaceutically 
20 acceptable organic acid addition salts such - acetate, 
tartrate, maleate, citrate, succinate, benzoate, ascorbate 
methane-sulphate, a -ketoglutarate,«-glycerophosphate and 
gl ucose-l-phosphate. The pharmaceutically acceptable salts 
S the impounds of formula (i, are prepared using 
25 conventional procedures. 



• uxr fhose skilled in the art that 
Tt will be appreciated by tnose sxii^u 
it win w ovist in more than 

some of the compounds of formula (i) may exist in 
one tautomeric form. This invention extends to all 

30 tautomeric forms. 

It will be appreciated that the compounds according to the 
invention can contain one or .ore asymmetrically 
substituted carbon atoms. The presence of one or more of 
these asymmetric centers in a compound of formula (i) can 

35 give rise to stereoisomers, and in each case the invention 
is to be understood to extend to all such stereoisomers, 
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+ and diastereoisomers and mixtures 

including enantiomers, ana 
including racemic mixtures thereof. 

*iv v i whether used alone or when 

Alkyl-Rii means that tne su " .iwi-o- 
!\ . „ n ^ al wi group. Alkoxy means an alley 1 o 
any position on the alkylgro P preV iously 

grwp in «hich the ^ X ^nwhich the aryl 
m described. Aryloxy means an aryl o g*° u P 

TZ-t group, an* — aUty1 -"- ^ l " * 

,. r evclic or multicyclic ring system 
non-aromatic cyclic or eptiona lly be 

to 10 carbon atoms. Tne cycxx j steals 

oartlally uns.fr.trt. »ryl WW ««*<^'= 1 " ! » dlM " 

! about 6 to 10 oartou atoms. ",1.11*1 •."» >" 

^ HatsrocycloalKyl M» « hafrocyclo-alSyl group. 

ST* - ^TU» the ary! group is as previous* 
„ esLS.. Hoteroaryisuip-onyl .eans a o.t.roaryl-*,- 
oT.rU hat^losulpnonyi — » hat^ocycio-SO,- 
tZ. :~ioar0o„ y i ...us a ^ 

Alkoxycarbonyi iousl desribed. Alkylsulphonyl 

7^ alkoxv group is as previously 

35 alkoxy g * which ^ alkyl group is as 

means an aixyi t>u 2 y* w "f * 

previously described. Carbonyl oxygen means a -CO- group. 
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It will be appreciated that carbonyl oxygen can not be a 
b uent o^an aryl or heteroaryl ring. Carbocyclic , ring 
ffiea ns about a S to about a 10 ^ 
multicyclic ring system which Bay be saturated 
5 unsaturated. Heterocyclic ring means about a 5 to about a 
Tmembered monocyclic or multicyclic ring system wh~h 
Bay saturated or partially unsaturated, where, one or = 
of the atoms in the ring system is an element ■«* 
carbon chosen from amongst nitrogen, oxygen or sulphur 
10 adorns. Heteroaryl means about a 5 to about a 10 mem herd 
aromatic monocyclic or multicyclic hydrocarbon ring system 
in which one or more of the atoms in the ring system is an 
lent other than carbon, chosen from amongst ™ 
oxygen or sulphur. Heterocyclo means about a 5 to about a 
15 xo membered saturated or partially saturated monocyclic or 
acyclic hydrocarbon ring system in which 
the atoms in the ring system is an element other ^ than 
carbon, chosen from amongst nitrogen, oxygen or sulphur. 
Halogen means fluorine, chlorine, bromine or iodine. 

20 . j{ eAse o states" means any and all 

"TNF mediated disease or disease states me y 

disease states in which TNF plays a role, either ** 
production of TNF itself, or by TNF causing another 
cytokine to be released, such as but not limited to , IL-1 or 
25 . disease state in which an. for * 

maj or component, and whose production or action is 
exacerbate' or secreted in response to TNF, would therefore 
^considered a disease state mediated by TNF. 
(also known as lymphotoxin, has close structural homology 
30 with TNF-o (also known as cachectin) , and since each 
Induces similar biologic responses and binds * the same 
cellular receptor, both TNF-o and TNF-0 are inhibit" by 
the compounds of the present invention and thus are herein 
referred to collectively as "TNF" unless specifically 
35 delineated otherwise. 
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This invention relates to a method for mediating or 
inhibiting the enzymatic activity or catalytic activity of 
PDE IV in a mammal in need thereof and for inhibiting the 
production of TNF in a mammal in need thereof, which 
5 comprises administering to said mammal an effective amount 
of a compound of Formula (i) or a pharmaceutical^ 
acceptable salt thereof. 

PDE IV inhibitors are useful in the treatment of a variety 
10 of allergic and inflammatory diseases, including: asthma, 
chronic bronchitis, atopic dermatitis, atopic eczema, 
urticaria, allergic rhinitis, allergic conjunctivitis, 
vernal conjunctivitis, inflammation of the eye, allergic 
responses in the eye, eosinophilic granuloma, psoriasis, 
15 Bechet's disease, erythematosis, anaphylactoid purpura 
nephritis, joint inflammation, arthritis, rheumatoid 
arthritis and other arthritic conditions such as rheumatoid 
spondylitis and osteoarthritis, septic shock, ulcerative 
colitis, Crohn's disease, reperfusion injury of the 
20 myocardium and brain, chronic glomerulonephritis, endotoxic 
shock and adult respiratory distress syndrome. In 
addition, PDE IV inhibitors are useful in the treatment of 
diabetes insipidus and conditions associated with cerebral 
metabolic inhibition, such as cerebral senility, senile 
25 dementia (Alzheimer's disease), memory impairment 
associated with Parkinson's disease, depression and multi- 
infarct dementia. PDE IV inhibitors are also useful in 
conditions ameliorated by neuroprotectant activity, such as 
cardiac arrest, stroke and intermittent claudication. 
30 Additionally, PDE IV inhibitors could have utility as 
gastroprotectants. A special embodiment of the therapeutic 
methods of the present invention is the treatment of 
asthma • 

35 The viruses contemplated for treatment herein are those 
that produce TNF as a result of infection, or those which 
are sensitive to inhibition, such as by decreased 
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replication, directly or indirectly, by the TNF inhibitors 
of Formula (i) . Such viruses include, but are not limited 
to HIV-1, HIV-2 and HIV-3, cytomegalovirus (CMV) , 
influenza, adenovirus and the Herpes group of viruses, such 
5 • as, but not limited to, Herpes zoster and Herpes simplex. 

This invention more specifically relates to a method of 
treating a mammal, afflicted with a human immunodeficiency 
virus (HIV) , which comprises administering to such mammal 
10 an effective TNF inhibiting amount of a compound of Formula 
(i) or a pharmaceutical^ acceptable salt thereof. 

The compounds of this invention may be also be used in 
association with the veterinary treatment of animals, other 
15 than humans, in need of inhibition of TNF production. TNF 
mediated diseases for treatment, therapeutically or 
prophylactically, in animals include disease states such as 
those noted above, but in particular viral infections. 
Examples of such viruses include, but are' not limited to 
20 feline immunodeficiency virus (FIV) or other retroviral 
infection such as equine infectious anaemia virus, caprine 
arthritis virus, visna virus, maedi virus and other 
lentiviruses. 

25 The compounds of this invention are also useful in treating 
parasite, yeast and fungal infections, where such yeast and 
fungi are sensitive to upregulation by TNF or will elicit 
TNF production in vivo. A preferred disease state for 
treatment is fungal meningitis. 

30 

The compounds of formula (i) are preferably in 
pharmaceutical^ acceptable form. By pharmaceutical^ 
acceptable form is meant, inter alia, of a pharmaceutical^ 
acceptable level of purity excluding normal pharmaceutical 
35 additives such as diluents and carriers, and including no 
material considered toxic at normal dosage levels. A 
pharmaceutical^ acceptable level of purity will generally 
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, , «ot excluding normal pharmaceutical additives, 
be at least 50% excluding u more 

preferably 75%, more preferably 
preferably 95%. 

, «. invention further P-^s ' ~ 
^.ration of a ccpound of i—U W ' ^ 
„ d ,-n are as defined .hove. „ carboxy l 

functional ,roups such as amino, ^ 

-4- the various compounds descrxoeu 
^ : present in the- „ y need to on in 

10 ana which it is desirea initiated. In such 

^ed «--^^ My he th. fine! 

tor such functionality will ' «-*^ ^ Groups in 

orqanic Synthesis. , of IorMl . (1, in 

raos th. process for prePKing P terti „, (for 

which E, contains a -«V co,pri.» ^ 

— »• * ^— * 

20 R 3 contains an appropriate co 2 

suitable protecting group (eg methyl) . 

-ri-rrrZ:^-" 

homochiral starting material. 

nf , compound of formula (ia) 
formula <ii) with a suitable amine of formula (in) 



35 
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25 



Ami ined in relation to formula 
wherein H,. represents efined ^ 

(i) or a group convert to V * respectively; 
represent V * « JT ^ nverting any group to *, 
and thereafter, if required ^nv 

and/or R 2 . to R 2 and/or B }4 to ^ (U) ^ 

The reaction of a sulphonyl cfclori ^ ^ any 

^ Mi „e of formula (ill) «* ^ .„ the art. 

suitable conditions known to ^ ^ pre sence of 

Pavourably the reaction is carr ^ ^ — as 

a " e b p a r S If eranly in an appropriate solvent such as 

triethylanine, preterm* 

dichloromethane. ^ either commercially 

sulphonyl chlorides of f ormula ( ) procedures fcnown 

available or are prepared using & sulphonyl 

to those skilled in ^J^^^ be prepared from 
chloride of formula (ix) «a conv ^ a 

the appropriate sulfonic ^acid ^ de er oxalyl chl0 ride. 
suitable agent such as ^iony ^ prepare d from a 

*„ appropriate sulphon c acid J ^ using a n 

compound of formula (v) W * example 

chlorosulphomc acid, no ItOT » cOTPO""* c£ 

ot (U) -^r^^iccia. 

fomul* (VI ^""^'c^rcially wll— « « » 

35 the art. 
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30 



35 



, , m , are either commercially available, 
toines of formula (iil) are eitn ared using 

pr eviouslV described compound. ^ or are P ^ ^ ^ 
standard procedures ^ ^ ^ venie nti y prepared by 
of the amines of formula (iU) a com pound 
red uctive aminationjf »ay be carried out 

r«^r^ Editions _ to those 
skilled in the «rt. 

tor the preparation of confounds of 
M alternative .ethod for the p P ^ 

MO. IW * — ^"l ™! of for.nl. (vi. «U» • 
protection of en appropriate ph.no^ Mttlphonyl) 

suite*, rthle skill- m the ert 

ondar etan«rd conditions ^ovn ^ rt** 

„ provide a ocpound of foreul < ^ 
conversion to a „ coined earlier. 

action of Provides a oonpound of 

tor.nl. (iiD » s descll " d Mr 
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* a ndard conditions Known 

to those sKilled in the art, J<* in the art 

standard conditions Kno« ^» 
provides a compound of formula (x 




10 



rf . ^phowl £< ,„ ula ,u, in *** 

formula 



15 



20 
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^"^so-ci ( X ) 










1 


Oa) 








r (Xi) 




OR,a 










(iaj 



10 



15 



20 



suitabl. laavin, orouo such as » «"^» „ f fot-u 

.u lo ho»»l deride of *£>j££ COTdit ions *no.„ 
„ My M carried "^..ly tha "action is 
„ those ssillsd in th. .« I'^J^ for Ma , pl e 

^'n^irr * * - 

an amine such as w.* j 4. KaM 

appropriate .oivent such " ^"r^av sv.i-1.. 

UtM of f=r»ui. (X) ere «f* „ Mlng 

p „vio»s!y descrihed compounds « » ' > art _ „ 
standard procures Known to t»«» *IU- £ 

a„ agent of formula (») » u. art. 

^tehi. —W- ^^Xttin, an .PP-Pri- 
Kmnbly th. react ^ ^ in „ aviate 

MM , ssch a. r M J.nt of «— . «» 
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described compounds or are pr p 
5 procedures Known to those stilled » the art. 

* (i) nay also be prepared by 

A C0BP ound of ^ J» ^ s Qf fornula <i). For 
interconversxon of other P ^ ^ ^ 

example, a compound in whicn * conpoun d in 

10 may be prepared by appropriate alkylate of 
which R ; contains a hydroxy group. 



15 



* *««.nia fi) or where appropriate a 
A compound of formul D • and/or , 



carrier. 



20 



25 



„■ *iv the present invention provides a 
Accordingly, tne p compound of formula 

tk. ,ctiv. oowcuna M y be f ovulated for ,d.inistrationby 

active ingredient. 

n , oral as used herein includes subcutaneous 
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section or infusion tecniques. In addition to the 
treatment of warm-blooded animals such as mice, rats 
horses, cattle, sheep, dogs, cats, etc, the compounds of 
the invention are effective in the treatment of humans. 

The compositions of the invention may be in the form of 
tablets, capsules, sachets, vials, powders, granules 
lozenges, suppositories, reconstitutable powders , or Ixguxd 
preparations such as oral or sterile parenteral solutions 
10 or suspensions. Topical formulations are also envxsaged 
where appropriate. 

in order to obtain consistency of administration it is 
preferred that a composition of the invention is in the 
15 form of a unit dose. 

Unit dose presentation forms for oral administration may be 
tablets and capsules and may contain conventional 
excipients such as binding agents, for example syrup, 

20 acacia, gelatin, sorbitol, tragacanth, or 
polyvinylpyrrolidone; fillers for example microcxystalUne 
cellulose, lactose, sugar, maize-starch, calcium 
phosphate, sorbitol or glycine; tabletting lubricants, for 
example magnesium stearate; disintegrants, for example 

25 starch, polyvinylpyrrolidone, sodium starch glycollate or 
microcrystalline cellulose; or pharmaceutical^ acceptable 
wetting agents such as sodium lauryl sulphate. 

The solid oral compositions may be prepared by conventional 
methods of blending, filling, tabletting or the like. 
Repeated blending operations may be used to distribute the 
active agent throughout those compositions employing large 
quantities of fillers. 

Such operations are of course conventional in the art. The 
tablets may be coated according to methods well known in 
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10 



15 



20 



normal pharmaceutical practice, in particular with an 
enteric coating- 

oral liquid preparations may be in the form of, for 
example, emulsions, syrups or elixirs, or may be presented 
as a dry product for ^constitution with water or other 
suitable vehicle before use. Such liquid preparations may 
contain conventional additives such as suspending agents, 
for example sorbitol, syrup, methyl cellulose, gelatin, 
hydroxyethylcellulose, carboxymethylcellulose, aluminium 
stearate gel, hydrogenated edible fats; emulsifying agents, 
for example lecithin, sorbitan aonooleate, or acacia; non- 
aqueous vehicles (which may include edible oils) , for 
example almond oil, fractionated coconut oil, oily esters 
such as esters of glycerine, propylene glycol, or ethyl 
alcohol; preservatives, for example methyl or propyl p- 
hydroxybenzoate or sorbic acid; and if desired conventional 
flavouring or colouring agents. 

Compositions may also suitably be presented for 
administration to the respiratory tract as a snuff or an 
aerosol or solution for a nebuliser, or as a microfme 
powder for insufflation, alone or in combination with an 
inert carrier such as lactose. In such a case the 
particles of active compound suitably have diameters of 
less than 50 microns, such as from 0.1 to 50 microns 
preferably less than 10 microns, for example from 1 to 10 
microns, 1 to 5 microns or from 2 to 5 microns. Where 
appropriate, small amounts of other anti-asthmatics and 
bronchodilators for example sympathomimetic amines such as 
isoprenaline, isoetharine, salbutamol, phenylephrine and 
ephedrine; corticosteroids such as prednisolone and adrenal 
stimulants such as ACTH may be included. 

> For parenteral administration, fluid unit dosage forms are 
prepared utilizing the compound and a sterile vehicle, and, 
depending on the concentration used, can be either 
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suspended or dissolved in the vehicle. In preparing 
solutions the compound can be dissolved in water for 
injection and filter sterilised before filling into a 
suitable vial or ampoule and sealing. 

Advantageously, adjuvants such as local 
preservative and buffering agents can be dissolved m the 
vehicle. To enhance the stability, the composition can be 
frozen after filling into the vial and the water removed 
under vacuum. Parenteral suspensions are prepared in 
substantially the same manner, except that the compound is 
suspended in the vehicle instead of being dissolved, and 
sterilisation cannot be accomplished by filtration. The 
compound can be sterilised by exposure to ethylene oxide 
before suspending in the sterile vehicle. Advantageously, 
a surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the 
compound. 



10 



15 



!0 The compositions may contain from 0.1% to 99% by weight, 
preferably from 10-60% by weight, of the active material, 
depending on the method of administration. 

compounds of formula (I). or if appropriate a 
25 pharmaceutical* acceptable salt thereof and/or a 
pharmaceutically acceptable solvate thereof, may also be 
administered as a topical formulation in combination with 
conventional topical excipients. 

30 Topical formulations may be presented as, for instance, 
ointments, creams or lotions, impregnated dressings, gels, 
gel sticks/spray and aerosols, and may contain appropriate 
conventional additives such as preservatives, solvents to 
assist drug penetration and emollients in ointments and 

35 creams. The formulations may contain compatible 
conventional carriers, such as cream or ointment bases and 
ethanol or oleyl alcohol for lotions. 
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suitable cream, lotion, gel, stick, ointment, spray or 
aerosol formulations that may be used for compounds of 
formula (i) or if appropriate a pharmaceutically acceptable 
salt thereof, are conventional formulations well known in 
5 the art, for example, as described in standard text books 
such as Harry's cosmetology published by Leonard Hill 
Books, Remington's Pharmaceutical Sciences, and the Brxtxsh 
and US Pharmacopoeias- 

10 suitably, the compound of formula (i), or if «W^£ 
a pharmaceutically acceptable salt thereof, will 
compromise from about 0.5 to 20% by weight of the 
formulation, favourably from about 1 to 10%, for example 2 



15 



20 



25 



30 



to 5%. 



35 



The dose of the compound used in the treatment of the 
invention will vary in the usual way with the seriousness 
of the disorders, the weight of the sufferer, and the 
relative efficacy of the compound. However, as a general 
guide suitable unit doses may be 0.1 to lOOOmg, such as 0.5 
to 200, 0.5 to 100 or 0.5 to 10mg, for example 0.5, 1, 2, 
3 4 or 5mg; and such unit doses may be administered more 
than once a day, for example 2, 3, 4, 5 or « .times a day 
but preferably 1 or 2 times per day, so that the total 
daily dosage for a 70kg adult is in the range of about 0.1 
to lOOOmg, that is in the range of about 0.001 to 
mg/kg/day, such as 0.007 to 3, 0.007 to 1.4, 0.007 to 0» 
or 0.01 to 0.5mg/kg/day, for example 0.01, 0.02, 0.04, 
0.05, 0.06, 0.08, o.l or 0.2 mg/kg/day, and such therapy 
may extend for a number of weeks or months. 

When used herein the term "pharmaceutically acceptable" 
encompasses materials suitable for both human and 
veterinary use. 

The following illustrates the invention. 
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IntfflSliaiU N -(4-Pyridylmethyl)-3,4- 

dimethoxybenzenesulphonamiae 

4 - (to inomethyl)pyridine (0.51b!) was added to a solution .« 

5 3 ,4-di»ethoxybenzenesulphonyl chloride (1.08,) and 
triethylamine (0.96ml) in dichloromethane (30ml) at room 
temperature under a nitrogen atmosphere. The solutxon was 
stirred for 16 hours and then concentrated in vacuo. 
The residue was purified by column chromatography on 

10 silica, eluting with 10% hexane in ethyl 

provide the title compound (236mg) as an off-white solid. 

TLC R, 0.18 (1% acetic acid/5% methanol in ethyl acetate) 

15 The following compounds were prepared from the appropriate 
sulphonyl chloride and amine, using the above procedure. 

aaaasdlaia 2 N-(3-Pyridylmethyl)-3,4- 

dimethoxybenzenesulphonamide 

Purification by column chromatography on silica, eluting 
with 2.0% ethyl acetate in dichloromethane provided the 
title compound (400mg) as an oil. 

25 TLC R f 0.15 (20% ethyl acetate in dichloromethane) 

T n+o^diate 3 N-(2-Pyridylmethyl)-3,4- 

dimethoxybenzenesulphonamide 

30 Purification by column chromatography on silica, eluting 
with 10% hexane in ethyl acetate and recrystallization from 
ethyl acetate yielded the title compound (246mg) as an off- 
white solid. 



35 



TLC R, 0.20 (10% hexane in ethyl acetate) 
ipjanssfliati 4 N-Benzyl-3,4- 
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dimethoxybenzenesulphonamide 

. M ethvl acetate/hexane afforded the 

Recrystallization from ethyl ace / 

title compound (330md) as a white solid. 
5 TLC Rf 0.25 (30% ethyl acetate in hexane) 

with 40% ethyl acetate in hexane aftoro 
compound (l.Og) as a pale yellow solid. 

15 TLC Rf 0.2 (40% ethyl acetate in hexane) 

_ . , oH i at » 6 N-Phenethyl-3,4- 

IS£SEESSia ^ dimethoxybenzenesulphonamide 

» -^cation by column chromatography on silica, eluting 
20 Purification by coiu cQBpound 
with 50% ethyl acetate in hexane yieia 
( a.U,) as an oil which crystallised on standing. 

TLC R f 0.33 (50% ethyl acetate in hexane) 
" dimrtho^benzenesulphonamide 

Realization from ethyl acetate/hexane gave the title 
30 compound (5.04g) as white crystals. 

TLC Rf 0.45 (60% ethyl acetate in hexane) 

mssBS ^_ 1 H.Ben Z yl-3-thanesulphonyloxy-4- 
Ia£SmS Be thoxybenzenesulphonamide 

35 
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• M ethyl acetate/hexane afforded the 
Recrystallization from ethyl 

title compound (Hrng). 

TW «, 0.2 Ml «» " eXane) 

10 ,„ «.(2-(J-fyrWyl)e«>y 1 )- 3 ' 4 " 

TLC Rf °« 3 (e^ 1 acetate) 

N-(2-Methylthiazolylmethyl)-3,4- 
dimethoxybenzenesulphonamide 

Prepar ed froma-methyW-— 
USSR (English Translation), 19U. 31, 
25 di^ethoxybenzenesulphonyl chloride. 

Purification by column chromatography - s ^a, ^ 
with 50% ethyl acetate/hexane afforded 
(0.84g) as a white solid. 

TLC Rf 0.45 (ethyl acetate) 

„ • »+m 12 H-(4-Methoxybenzyl) -3 , 4- 
m^^^ diffle thoxybenzenesulphonamide 

35 , ethyl acetate/hexane yielded the 

Recrystalliwtion from ethyl a 
tiUe compound (3.5g) as white crystals. 
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10 



15 



TLC R f 0.27 (50% ethyl acetate/hexane) 

, r4 (1 2 3-Thiadiazol-4-yl)benzyll- 
m^^^ 11 "^.ai^thoxybenzene-sulphonanide 

«*hvl acetate/hexane furnished the 
ReC rystallization from ethyl acet 
title compound (380mg) « * vhi« 

« R, ..« ( X* -Wl l " — ' 

prepared from 3,4- 
The following compound s were P appropriate 
dine thoxy b en Z enesulphony ch^ae procedure . 
amine hydrochloride salts, uszng 

U- (cyanomethyl) -3 , 4- 



•>n recrystallization from etnyi 

« *, ..25 .«% mi — ■ '» M, "' ,e, 

- . Vtt ,c N -pyrazinylmethyl-3»4- 
25 la^di^ N diB 7 thoxybe „zenesulphonamide 

spared from aminomethylpyrazine hydrochloride t * Org. 
Chem., 1973, 38, 2049-52]. 

with ethyl acetate gave the title comp 



TLC 0.2 (ethyl acetate) 

35 ***** 16 H-(3-BromobenzyD-3/4- 

l^^^ aiUoxybenzenesulphonamide 
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Plication by column r^^.^^^ 
tfith 50% ethyl -etate .nhexan 
compound (640mg) as a white crystalline 

5 TLC *, 0.4 (50% ethyl acetate/hexane) 

.. _ , 7 N -( 4 -Bronobenzyl)-3,4- 
IS£SSS§li3 ^ dimethoxybenzenesulphonamide 

10 nation by «^2TL"tS^^ 
wi th 50% ethyl acetate in hexa ^ & 

diethyl ether afforded the title 
white solid- 
15 TLC Rf 0.35 (50% ethyl acetate in hexane) 

lB£S£aS!U ^ dire^xy^enesulphonaaide 

TLC Rf 0.18 (dichloroaethane) 

2 - ( „ethane S ulphonyloxy)methoxyben Z ene 



was cooled to 0-C under a nitroge ide (0 . 62b1) 

stirring for 5 ^ inued for 15 

was added dropwise, ^ r00B tenper ature. 
30 minutes at 0-C followed by 1.5 ho^ 

The solvent was * vacuo _ 

— -jr^Si sulphate) and 
The organic phase was oxj. 

evaporated in vacuo. chromatography on 
the title compound (l.76g) as an oil. 
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•PLC 0.25 (30% ethyl acetate in hexane, 

20 3-Methanesulphonyloxy-4- 
^^^ JS - Bethoxyb en 2 enesulphonyl chloride 

of 2HB ethanesulphonyloxy)methoxybenzene 
A solution of 2 (mem ^ 
(0.822g) in dichloromethane (15ml) s ^ 

to . l0 .C under • ~ (5ml) was 
chlorosulphonic acid (0.27ml) in maint aining 
, then added dropwise over a ^lod o^l h ^ & 

the temperature below 0-C. The «*«\« 1Q0C . 
further 4 hours, allowing the ^^Jo to yield an 
The mixture was evaporated to ^dryne s l^vacuo^ ^ 
oil which was suspended in toiuen i 

was 

adie a arop^tonjed v ^ roo> tejiperature , 

dichloroeethene «* °» 1 lvrot 

add ed end the reaction stirred J* 

«.=,, *n vacuo and the residue was purine* »y 
jO evaporated in vacuo acetate in 

chromatography on silica, eluting w 

hexane to furnish the title compound (0.999) 

crystalline solid. 

25 TLC Rf 0.4 (60% ethyl acetate in hexane) 

21 H-Benzyl-3-nydroxy-4- 
l^^^ Be thoxyben Z enesulphonamide 

acidified with 6M aqueous ny cottb ined 
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• da the title compound (0.17g) as a white 
standing to provide the titi 

crystalline solid. 

», ..« («% ethyl acetate in hexae.) 

5 snared from the appropriate 

Th e following -pound "J^J^. 
starting material, using the above pr 

22 N -Furfury.l-3-hydroxy-4- 
IS£§S5g ^ 1 " m ethoxybenzenesulphonamide 

.0 

« », 0." (60, ethyl acetate in hex.ee) 

15 ^ .ciate ^ r^i.v.rt. 

sol »ti=e ot furferyurfm <1».*> - tur ., th «„ 

„ irtur . va. sol „tion...ev.poret.a 
beated at reflex for 2 hoars. » UM tltl e 

20 ln ,.cu. a«i the reside. »es ^"lled 

compound (45g) • 

b.p. 106-109»C (1.5mmHg) 

„ snared from the appropriate 
25 Th e following compounds ^^^e. 
starting materials, using the above p 

• . , 4 3- ( Tetrahydrofurfurylamino)propionitrile 
llitejassiiateai 3-(tetrany 

30 Oistiiietion a«erded the title co^ound ««,. • 
b.p. 100-104'C (0.7U.HC) 

atsasaia ^ 3 . (m£ uryla^o,pro,ionitril.. 
35 u*,*^ ^lepentyloxy-^thoxyehUine 



10 
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re flux with toluene 120ml) wit* 

solution of tu. ~*m „ f 
edded dropwise to . cooU MO C) 

50 di» aride '••^'^tU.t-r. for 1 -our, 
The Picture «as stirred at roo. t P 

(2 x 300ml) . The toluene extracts , « ^ 
(50 oml) then dried (magnesium sulfate). This 

• *hm, stirring to toluene (300ml) at reflux, 
added dropwise with stirring w 
After addition, the solution was heated at 
stirred for l hour. isocyanate (6 0g) 

the solvent in ^J^^JTs^ in ahsolute 
which was then heated at renux a*iu 

wnicn w« after evaporation of the 

.th-nox ,4.0.1. '" ^Z^ oTi™ L*« »t reflux 

sulfate, and evaporated 1 vaeuo «-» 
„as distilled under redueri pressure to give t»« 
compound (32g) . 



15 



20 



25 



30 



35 



b.p. 128-130»C (0.3mmHg) 

In _ ag ^ a£ ^ 1 N - B en 2 yl- N -(4-methanesulphonyloxybenzyl)- 
IC£S ^^^ 3 , 4-dimethoxy-benzenesulphonamide. 

Sodiura hydride (60% dispersion, 26mg) 

i^-lj:^ » r predion 

under a nitrogen atmosphere and the mixture stirred 
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minutes O-Methanesulphonyl-4-r.emnesulphonyloxybenzyl 
minutes. on acco rding to Tetrahedron, 1982, 

alC ohol <200mg, ^^"^l Bixture stirre d for 3 
38 787-798) was then added and the mixtur 

The DMF was removed in vacuo and the residual oil 
hours. The DMF r 

5 partition :: srirs^^ acetate 

The aqueous phase was £ur^ (na gnesium 
(25 »1); the combined organic phases were dr i I 

su i P hate), - 

TLC Rf 0.8 (15% ethyl acetate in hexane) 
T „e following compounds were prepared according to the 
15 above procedure. 

mgms ^ M N -Ben Z yl-K-«ethanethiomethyl-3,4- 

dimethoxybenzenesulphonamide 

3 , 4-dimethoxybenzene-sulphonamide. 

crystallization from ethyl acetate/hexane furnished the 
title compound (259mg) as a cream solid. 

TLC R f 0.53 (50% ethyl acetate in hexane) 

InfesaBsdiate 29 N -(3-Pyridyl)-N- m ethanethiomethyl-3,A- 

aiaethoxybenzene-sulphonamide 

30 Prepared using chloromethyl »ethyl sulphide and N-(3- 
pyridyl) -3 , 4-dimethoxybenzene-sulphonamide. 

crystallization from ethyl acetate/hexane gave the title 
35 compound (270mg) as a pale yellow solid. 

TLC Rf 0.58 (10% methanol in ethyl acetate) 
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b-Methanesulphonyl-3- 
methanesul 



m^^^ 3 - " : ilphony ioxybenzyl alcohol. 



10 



• « minutes A solution of methanesulphonyl chloric 
for 5 minutes, as drop „i se over 

(3.9ml) in dichloromethane (20ml) was a 

• cttrrina was continued for a tutu. 

20 minutes and stl " ing then washed with 5% 

minutes. The reaction mixture was t ^ 

aqU eous sulfuric ^ ' 7^.^, 

hydrogen carbonate solution (50ml), water o ' 

. nhase was dried (magnesium sulphate) , 

(50ml) . The organic phase was dr ion £roo 

fibred and evaporated in vacuo (3.7g, as 

ethyl acetate/hexane afforded the title co P 
an off-white solid. 

TLC *, CM (15% •«•*■■ .cff/dichloraKtMn.) 

Cesium crbcwt. M «• — » * £ 
5 DOT (5.1) »nd.r . litre,.. ««-P»— 3 

rr r rr;r . ;.:;r- 

extracted with diethyl ether (3 x »«-* • ?• C ° 

H-i-a (magnesium sulphate), filterea 
jo organic phases were dried (mag uth l 

and evaporated under high vacuum. Trituration w 
ether and hexane afforded the title compound (32mg) 
white crystalline solid. 

35 TLC R, 0.69 (60% ethyl acetate in hexane) 
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Th e following compound was prepared using the above 
procedure. 

_ , orfflediate 32 N-Furfuryl-3-t (3-phenoxypropyl)oxy]-4- 

Purification by col- chromatography on silica eluting 
with 55% ethyl acetate in hexane provided the title 
compound (U6mg) as a white solid. 

TLC Rf 0.54 (60% ethyl acetate in hexane) 

^^^^3 N-Furfuryl- 3 -cyclo P entyloxy-4- 

methoxybenzenesulphonamide . 

a .ixture of concentrated hydrcohle^c acxd ,22.1 end 
M Wr (T.MU using . solution .£ sodiu. nitrate (MW» 
„ater (12.5.1), -eintainin, the texture at 0 C. The 
20 7Zt m solution »es filtered through elite ^ » 
f IHrat. edded to a eolution of sulphur dioxide (».* £ 
loi.1 acetic acid H — — — -"J" 1 ™ 
cnlorid. (2.25,.. The .ixture «es stirred overn^ ht « 
„„ teepereture, dilated with oater and 
25 dichlorcethane. The extracts ««r. »sshed »*«> 

drfe. Ml- aulphete) and evaporated in vacuo. The 
Teoldue ... dissolved in ether end filtered through celite 
and then through silice. The solvent ... r... ved » 
tc yield an oil <5.2,>. » P-tto. of thas product <4*» 
,0 .a. dissolved in dichloro.eth.ne (50.1) end edded to a 
" Motion Of ,- ( furfuryl»lno,propi,nitrll. ,2.2,, £ 
tri.th,l..in. (1.72,) in dichlorcethane (5«1). The 
fixture .as etirred et roo. texture for 2 hours, then 
„,ah.d .ith ..ter, dried and evaporated in vacuo to yield 
„ an oil .hich crystallised on standing. Pecryst.in2.tion 
fro. ethanol furnished the title ccpound (1.0,) . 
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TLC R f 0.45 (50% ethyl acetate in hexane) 

lnte £ffi ediate_34 N-Furfuryl-N-(2- 

phthalimidoethanesulphonyl) -3,4- 
dimethoxy-benzenesulphonamide 

N-Furfuryl-3,4-dimethoxybenzenesulphonamide (l.Og) was 
added to a cooled (0-C) suspension of sodium hydride (60% 
dispersion in mineral oil, O.lfg) in DHF (6ml) with 
10 stirring. After 20 minutes, a solution of 2- 
phthalimidoethanesulphonyl chloride (0.9g) (J- Med. Chem., 
1977, 20, 1128-34] in dry DHF (6ml) was added dropwise over 
10 minutes and the reaction mixture stirred at room 
temperature overnight. The mixture was poured into water 
15 (200ml) and extracted into ethyl acetate (2 x 50ml) . The 
combined organic extracts were washed with aqueous sodium 
hydrogen carbonate solution (50ml), dilute aqueous 
hydrochloric acid (50ml) and brine (50ml), then dried 
(magnesium sulphate), filtered and evaporated in vacuo. 
20 Purification by column chromatography on silica, eluting 
with 20%-60% ethyl acetate in hexane furnished the title 
compound (240mg) . 

TLC 0.4 (5% ethyl acetate in dichloromethane) 

aSggaeaiatg 35 M -(2-Aminoethanesulphonyl)-N-furfuryl- 

3 , 4-dimethoxybenzene-sulphonamide 

A suspension of s-furfuryl-N- ( 
30 phthalimidoethanesulphonyl) -3 , 4-dimethoxybenzene- 
sulphonamide (210»g) in 50% ethanol-THF (20ml) was heated 
to reflux to provide a complete solution. Hydrazine 
monohydrate (0.8ml) was added and after 30 minutes a white 
precipitate formed. The. cooled reaction mixture was 
35 concentrated in vacuo. The residue was partitioned between 
water (60ml) and dichloromethane (50ml) . The aqueous phase 
was further extracted with dichloromethane (50ml). The 
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_*« or,a»io P».— "^J^S^i 
ttiBe , 5M1 , - J- --\H«r :" compound 
and evaporated in vacuo to afford w> 

(140mg) as a colourless oil. 
5 TLC Rj 0.15 (St methanol in dichloromethane) 

as N-[4-(3-Pyridyl)benzyl]-3,4- 

10 

/, «vr idvl) borane (lismg), 

room temperature under nitrogen. THF ' ' MtaaaiujB 

stirred, followed by the addition of powdered potassium 

, « M35mal The stirred mixture was heated to 
hydroxide (135»g) . The s ^ ^ 

reflux for 28h. The reaction mixture was 
solvit evaporated in vacuo. The residue was partitioned 
^Ten water (50ml, and ethyl acetate <50ml> The ^ 
«hase was reextracted with ethyl acetate (2 x 50»1). The 
comnined organic phases were dried (magnesium sulphate , 
Utered and evaporated in vacuo. The residue was purified 
by column chromatography on silica, eluting with ethyl 
Acetate to afford the title compound (232mg> as a pale 
cream crystalline solid. 

TLC R< 0.2 (ethyl acetate) 

The following compound was prepared according to the above 
procedure. 

mgEM ^ 2 l N-[3-(3-Pyridyl)benzylJ-3 ; 4- 

dimethoxybenzenesulphonamide 

Purification by column chromatography on silica furnished 
the title compound (219mg) as a white foam. 



20 



25 
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TLC Rf 0.3 (ethyl acetate) 



5 



10 



15 



20 



Purif ication by column cbromatography 
the title compound (112mg) as a clear oil. 

TLC Rf 0.33 (ethyl acetate) 

N ,N-Diben 2 yl-3,*-d^^ 

diamine <10.«5ml) was ' * 

dichloromethane (15»1). ™J stirrea at room 

ad ded and the resultant «^ tfas diluted with 

temperature for 20 hours The mixture with 

STV. hydrochloric acid (iSml) and brine 

(15ml), 2N aque y (ma gnnesium sulphate) and 

(20 ml). The -lutxon-s by column 

concentrated u» vacuo. ^ ^ ^ 

chromatography on Sl Uca, elutx g colou rless 
hexane afforded the title compound (0.73g) 
oil which crystallized on standing. 

TLC Rf 0.25 (25% ethyl acetate in hexane) 
m.p. 79-80'C 

dimethoxybenzenesulphonyl ctuori 
amine, using the above procedure. 

N . B en 2 yl-N-(2-pbenethyl)-3,A. 
dimethoxybenzenesulphonamide . 
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Purification b y column chromatography on silica eluting 
with 25% ethyl acetate in hexane provxded the title 
compound (0.77g) as a white solid. 

5 TLC Rf 0.25 (25% ethyl acetate in hexane) 
m.p. 92-93«C 

mssmX& _ 1 N -(2-cyanoethyl)-N-benzyl-3,4- 
dimethoxybenzenesulphonamide. 

Recrystallization from ethanol furnished the title compound 
(I2.3lg). 



10 



m.p. 95-98»C 
15 TLC R, 0.33 (50% ethyl acetate in hexane) 

SS 3 3aElaJl N . (2 ^anoethyl)-«-(tetrahydrofurfuryl)-3,4- 
dinethoxybenzene-sulphonamide . 

20 Recrystallization from ethanol provided the title compound 
(6.37g) . 

m.p. 77-80«C 

TLC R, 0.18 (50% ethyl acetate in hexane) 



25 



22^^ N- (2-Cyanoethyl) -N-f urf uryl-3 , 4- 
dimethoxybenzenesulphonamide. 



m.p. 110-112 C 
30 TLC R, 0.7 (ethyl acetate) 

Examfile^ 3-(N-Furf uryl-3, 4- * 

dimethoxybenzenesulphonamido]propanoic acid 

35 2M aqueous sodium hydroxide solution (150ml) was added to 
a solution of ethyl 3- t N-f urf uryl-3 , 4- 
dimethoxybenzenesulphonamidojpropanoate (10g) in ethanol 
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(150ml). The mixture was stirred overnight at room 
temperature, then acidified with glacial acetic acid and 
the ethanol removed in vacuo. The suspension was allowed 
to cool, the product was filtered off and washed with 
water. Recrystallization from toluene provided the title 
compound (6.5g) as a white solid. 

to. p. 136-139'C 

TIC R| 0.2 (1% acetic acid/ 50% ethyl acetate in hexane) 



10 



15 



20 



30 



Example 7 N-Benzyl-N-[ (4- B propyloxy) benzyl] -3 ,4- 

dimethoxybenzenesulphonamide . 

cesium carbonate (O.llg) was added to a stirred solution of 
N-benzyl-N-(4-hydroxy)benzyl-3,4- 

dimethoxybenzenesulphonamide (O.lg) in DMT (5ml) under a 
nitrogen atmosphere. 1-Bromopropane (0.03ml) was then 
added dropwise and the mixture heated at 75°C for 2 hours. 
The reaction mixture was concentrated in vacuo. The crude 
product was dissolved in ethyl acetate, washed with 10% 
potassium carbonate solution then dried over magnesium 
sulphate and concentrated in vacuo to afford the title 
compound (0. log) as a clear oil. 

25 IR (Nujol) v^ 1509, 1330, 1261 cm' 1 . 

TLC R, 0.32 (30% ethyl acetate in hexane). 

The following compounds were prepared from the appropriate 
starting materials, using the above procedure. 



Evamnle 8 N-Benzyl-N- [ ( 3- B propyl°*Y ) benzyl] -3 , 4- 

dimethoxybenzenesulphonamide . 

Crystallization from ethyl acetate/hexane afforded the 
35 title compound (0.2lg) as a white solid. 



m.p. 85-86 0 C 
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TLC R f 0.32 (30% ethyl acetate in hexane). 

BMWP ie 9 N- (3-Cyanopropyl) -N- (4-pyridylmethyl) -3 , 4- 
dimethoxybenzene-sulphonamide . 

sodium hydride (60% dispersion in oil, 29mg) was added to 
a solution of N-(4- 

pyridy lnethyl) -3, 4-diaethoxybenzenesulphonamide (202mg) in 
10 anhydrous N,N-dimethylformamide (5ml) under an atmosphere 
of nitrogen at room temperature. After 30 minutes 4- 
bromobutyronitile (78,tl) was added and stirring continued 
for 24 hours. The mixture was concentrated in vacuo, then 
purified by column chromatography on silica eluting with 1% 
15 methanol in dichloromethane to afford the title compound as 
a colourless oil (125mg) that solidified on standing. 

m.p. 108-110°C 

TLC Rf 0.25 (25% ethyl acetate in hexane) 



20 



The following compounds were prepared using the above 
general procedure from the starting sulphonamide and 
appropriate halide. 

25 sample 10 N -(3-Cyanopropyl)-N-(2-pyridylmethyl)-3,4- 

dimethoxybenzene-sulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 1% methanol in dichloromethane to 
30 afford the title compound (96mg) as an oil. 

IR (Nujol) IWU54, 1340, 2242 cm"'. 

TLC Rj 0.25 (1% methanol in dichloromethane). 

35 Rvanmle ll N-(3-cyanopropyl)-N-(2,6-dichlorobenzyl)- 

3 , 4-dimethoxybenzene-sulphonamide. 
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Purification was achieved by column chromatography on 
silica eluting with 5% ethyl acetate in dichloromethane to 
afford the title compound (345mg) as an oil that solidified 
on standing. 

5 

m.p. 120-122°C 

TLC R f 0.35 (5% ethyl acetate in dichloromethane). 

gxajBgieji N-(3-Cyanopropyl)-N-<3-pyridylmethyl) -3,4- 
10 dimethoxybenzene-sulphonamide. 

Purification was achieved by column chromatography on 
silica eluting with 1% methanol in dichloromethane to 
afford the title compound (168mg) as an oil that solidified 
15 on standing. 

m.p. 86-88°C 

TLC Rf 0.20 (1% methanol in dichloromethane). 

20 Example 13 N-(3-Cyanopropyl)-M-phenethyl -3,4- 

dimethoxybenzenesulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 55% ethyl acetate in hexane to afford 
25 the title compound (154mg) as an oil. 

IR (thin film) iw 1154, 1332, 2247 cm' 1 . 
TLC Rf 0.25 (50% ethyl acetate in hexane). 

30 Example 14 N-Benzyl-N-(3-cyanopropyl)-3-(3- 

phenoxypropoxy)-4-methoxybenzene-sulphonamide. 

Purification was achieved by column chromatography on 
silica eluting with 50% ethyl acetate in hexane followed by 
35 crystallisation from ethyl acetate-hexane to afford a 
colourless solid (23mg) . 
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5 



m.p. 78-80°C 

TLC R, 0.50 (60% ethyl acetate in hexane). 

ExasnleOS (3-Cyanopropyl) -N-furfuryl-3- (3- 

phenoxypropoxy)-4-methoxybenzene-sulphonamide. 



Purification was achieved by column chromatography on 
silica eluting with 50% ethyl acetate in hexane followed by 
crystallisation from ethyl acetate-hexane to afford a 
10 colourless solid (33mg) . 

m.p- 80-82°C 

TLC 0.47 (60% ethyl acetate in hexane). 

15 Example 16 N-(Carboethoxymethyl) -N-furfuryl -3,4- 

dimethoxybenzenesulphonamide . 

Purification was achieved by column chromatography eluting 
with 50% ethyl acetate in hexane to afford the title 
20 compound as an oil that solidified on standing. 

m.p. 56 -57°C 

TLC 0.56 (60% ethyl acetate in hexane). 

25 Evamnle 17 N-(Carbomethoxymethyl) -N-furfuryl -3,4- 

dimethoxybenzenesulphonamide . 

Crystallisation from ethyl acetate-hexane afforded pale 
yellow crystals (257mg) . 

30 

m.p. 86.5 - 87.5°C 

TLC 0.48 (60% ethyl acetate in hexane). 

sample 18 Methyl 2-[N-(3-cyanopropyl) -3 ,4- 
35 dimethoxybenzenesulphonamido] -3- 

pheny lpropionate . 
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Purification was achieved by column chromatography eluting 
with 50% ethyl acetate in hexane to afford the title 
compound (I27mg) as an oil. 

5 IR (thin film) n^ 1138, 1334, 1738, 2246 cm" 1 . 
TLC R f 0.33 (50% ethyl acetate in hexane). 

Example 19 N-Furfuryl-N-(2-oxopropyl) -3 , 4- 
dimethoxybenzenesulphonamide . 

10 

crystallisation from ethyl acetate-hexane afforded pale 
yellow crystals (229mg). 

m.p. 100 - 102°C 
15 TLC R f 0.43 (60% ethyl acetate in hexane). 

Example 20 N-Furf ury 1-N-cyanomethy 1-3 , 4 - 
dimethoxybenzenesulphonamide . 

20 Trituration of the crude product with hexane then 
crystallization from ethanol afforded the title compound 
(4.98g) . 

m.p. 98 -101°C 
25 TLC R f 0.48 (50% ethyl acetate in hexane) . 

Example 21 N-(3-Cyanopropyl) -N-furf uryl-3 , 4- 
dimethoxybenzenesulphonamide • 

30 Crystallization from toluene-hexane afforded the title 
compound. 

m.p. 103 -105°C 

TLC Rf 0.34 (50% ethyl acetate in hexane). 

35 

Example 22 N-Furfuryl-N-propyl-3,4- 
dimethoxybenzenesulphonamide . 
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5 



Crystallization from ethanol afforded the title compound, 
m.p. 83 -84-C 

TLC Rf 0.60 (50% ethyl acetate in hexane) . 

WOlJI H-Benzyl-»-(4-chlorobenzyl)-3,4- 
diroethoxybenzenesulf onamide . 

Purification was achieved by column chromatography on 
10 silica elating with 66% diethyl ether in hexane to afford 
the title compound (0.61g) as a white solid. 

m.p. 97-98°C 

TLC R f 0.74 (50% ethyl acetate in hexane). 



15 



f y amP l e 24 K-Benzyl-N-(3-chlorobenzyl)-3,4- 
dimethoxybenzenesulphonamide . 



Purification was achieved by column chromatography on 
20 silica eluting with 66% diethyl ether in hexane to afford 
the title compound (0.46g) as a white solid. 



m.p. 89-91°C 



TLC Rf 0.2 (66% diethyl ether in hexane). 

25 BaBBle 25 N-Benzyl-N-(2-chlorobenzyl)-3,4- 

dimethoxybenz enesulphonamide . 

Purification was achieved by column chromatography on 
30 silica eluting with 50% ethyl acetate in hexane to afford 
the title compound (0.57g) as a white solid. 

m.p. 108-110°C 

TLC R, 0.86 (50% ethyl acetate in hexane). 



35 



BsaaBlB 26 N-Benzyl-N-(4-cyanobenzyl)-3,4- 
dimethoxybenzenesulphonamide . 
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purification was achieved by column chromatography on 
Tilica eluting with 33% ethyl acetate in hexane to afford 
the title compound (2.33g) as a white solid. 



5 m.p. 105-107°C 



10 



TLC Rf 0.52 (50% ethyl acetate in hexane). 

N-Benzyl-N- (3-cyanobenzyl) -3 . 4- 
dimethoxybenzenesulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 75% diethyl ether in hexane to afford 
the title compound (2.22g) as a white solid. 

15 m.p. 82-83°C 

TLC Rf 0.1 (66% diethyl ether in hexane). 

N-Benzyl-N- (2-cyanobenzyl) -3,4- 
dimethoxyben2enesulphonamide . 

20 

Purification was achieved by column chromatography on 
silica eluting with 66% diethyl ether in hexane to afford 
the title compound (0.19g) as a white solid. 

25 m.p. 82-83°C 

TLC Rf 0.52 (66% diethyl ether in hexane) . 

N -(3-cyanopropyl)-N-(l-pbenylethyl)-3,4- 
dimethoxybenzenesulphonamide . 

30 Purification was achieved by column chromatography on 
silica eluting with 10% ethyl acetate in dichloromethane to 
afford the title compound (0.74g) as a clear oil. 

35 IR (KBr disc) tw 1509, 1262, 1328 cm' 1 . 

TLC Rj 0.27 (10% ethyl acetate in dichloromethane). 
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10 



E^i^ N-Benzyl-N- (3-aminopropyl) -3 , 4- 
dimethoxybenzenesulphonamide. 

The crude product was partitioned between ethyl acetate and 
» KC1. The aqueous phase was basified with saturated 
aqueous sodium hydrogen carbonate solution and extracted 
with ethyl acetate. The organic layer was dried over 
magnesium sulphate and concentated in vacuo to afford the 
title compund (40rog) as a clear gum. 

IR (KBr disc) IW 1509, 1329, 1262 cm' 1 . 
TLC R f 0.32 (9% methanol/1% triethylamine in 
dichloroinethane) . 

15 EcsjBPle_li N -Benzyl-N-(3-methanesulphonyloxy)benzyl- 

3 , 4 -dimethoxybenzene-sulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 60% ethyl acetate in hexane to afford 
20 the title compound (2.4g) as a white solid. 

m.p. 77-78°C 

TLC R, 0.77 (15% ethyl acetate in dichloromethane) . 

25 S&mleJl N-Benzyl-N- (4-methoxycarbonyl) benzyl-3 , 4- 

dimethoxybenzene-sulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 50% ethyl acetate in hexane to afford 
30 the title compound (1.43g) as a white solid. 

m.p. 86-88°C 

TLC R f 0.48 (50% ethyl acetate in hexane). 

35 mmleja N-Benzyl-N-(3-methoxycarbonyl)benzyl-3,4- 

dimethoxybenzene-sulphonamide . 
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~-*i a „ 0 A bv column chromatography on 
Purification was achieved by coium 

silica elating with 50% ethyl acetate u. hexane to afford 
the title compound <1.76g) as a clear, viscous oil. 

5 IK (thin fil») IW 1720, 1508, 1331 cm' 1 . 
TLC R, 0.58 (50% ethyl acetate in hexane). 

Example.^ N-Benzyl-N- (2-pyridylmethyl) -3 , 4- 
dimethoxybenzenesulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 10% ethyl acetate in dichloromethane to 
afford the title compound (lOOmg) as a clear gum. 

15 IR (thin film) rw 1508, 1329, 1262 cm' 1 . 

TLC Rj. 0.31 (10% ethyl acetate in dichloromethane). 

I^ajnple^ N-Benzyl-N- (3-pyridylmethyl) -3,4- 
dimethoxybenzenesulphonamide . 

Purification was achieved by column chromatography on 
silica eluting with 75% ethyl acetate in hexane to afford 
the title compound (90mg) as a clear gum. 

IR (thin film) ^ 1508, 1331, 1139 cm' 1 . 
TLC Rf 0.77 ( 75% ethyl acetate in hexane). 

g^jj^iej! N .( 3 -Cyano P ropyl)-N-(2-(2-pyridyl)ethyl]- 
3 , 4-dimethoxybenzene-sulphonamide 

Purification by column chromatography eluting with ethyl 
acetate provided the title compound as a clear oil (UOmg) . 

TLC R f 0.22 (ethyl acetate). ^ 
35 IR (thin film) 1589, 1509, 1139 cm . 



25 



30 
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Pv* ffiP le 37 N f N-Di-(3-pyridylmethyl)-3,4- 
dimethoxybenzenesulphonamide . 

Purification by column chromatography eluting with 10% 
5 methanol/ 1% triethylamine in ethyl acetate provxded the 
title compound as a beige solid (I65mg) . 

TLC Rf 0.08 (1% acetic acid/ 5% methanol in ethyl acetate) . 
m.p. 109-110°C. 



10 



S^agigjy, n- (Carboxamidomethyl) -N-benzyl-3 , 4- 
dimethoxybenzenesulphonamide 

Purification by column chromatography eluting with 40% 
IS ethyl acetate in hexane afforded the title compound as a 
white solid (74mg) . 

Tlc Rf 0.2 (40% ethyl acetate in hexane). 
m.p. 135-137°C. 



20 



BaaBle 39 N -Pro P yl-tK4-(3-pyridyl) benzyl] -3 , 4- 
dimethoxybenzenesulphonamide . 

Purification by column chromatography on silica eluting 
25 with ethyl acetate furnished the above compound (18lmg) as 
a white foam. 

TLC R« 0.4 (ethyl acetate) 

IR «W "87, 1508, 1464, 1403, 1330, 1261, 1237, 1152, 
30 1138, 1092, 1020 cm" . 

BEMBBlS iS N-Furfuryl-N-methyl-3,4- 

dimethoxybenzenesulphonamide . 

35 Trituration with diethyl ether afforded the title compound 
(263mg) as an off-white solid. 
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TLC R f 0.7 (50% ethyl acetate in hexane) 
B .p. 133-134°C 

The following compounds were prepared according to the 
5 above procedure from N-propyl~3 , 
dimethoxybenzenesulphonamide and the appropriate halide. 

N . (2 . M ethoxycarbon y ifurfuryl)-N-propyl-3,4- 
dimethoxybenzene-sulphonamide . 

10 Purification by column chromatography on silica eluting 
with 50% ethyl acetate in hexane provided the title 
compound (0.59g) as a clear oil. 

l5 TLC Rf 0.8 (15% ethyl acetate in dichloromethane) 
IR ^ 1727, 1588, 1509, 1306, 1262, 1139 on . 

P VaiBP le 42 N -(4-Methoxycarbonylbenzyl)-H-propyl-3,4- 
dimethoxybenzene-sulphonamide . 

Purification by column chromatography on silica eluting 
with 5% ethyl acetate in dichloromethane yielded the title 
compound (1.61g) as a white solid." 

25 TLC R, 0.45 (50% ethyl acetate in hexane) 
m.p. 112.5 - 113. 5«C 

H-Furf uryl-N-(2-hydroxyethyl) -3 , 4- 
dimethoxybenzenesulphonamide. 

30 Lithium aluminium hydride (0.0*) was suspended in 
anhydrous tetrahydrofuran (10»1) under an * 
nitrogen at room temperature. To this was added, over 15 
minutes, a solution of the ethyl ester (0.20g) prepared as 

35 above, in anhydrous tetrahydrofuran (10ml). The mixture 
" was heated at 60-C for 5 hours then stirred at room 
temperature for a further 24 hours. After quenching with 
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hydrochloric acid (4,1, ») the fixture was -ncentratedin 
vacuo. The residue was redissolved in ethyl acetate 
then washed with dilute hydrochloric acid (20.1, 2M) , water 
|W U and saturated brine (20.1). The organic phase was 

5 Lied over magnesium sulphate, filtered and concentrated in 
vacuo to yield a colourless oil. 
Purification by column chromatography on 
with 70% ethyl acetate in hexane followed by 
cryttalUzation'fro, ethyl acetate-hexane afforded a 

10 colourless solid (34mg) . 

m.p. 84 -86»C 

TLC R, 0.24 (60% ethyl acetate in hexane) . 

IS E3BEBIS 44 N -Benzyl-N-ethanesulphonyl-3,4- 
dimethoxybenzenesulphonamide . 

Sodium hydride (60% dispersion, 72mg) was added to a 
stirred solution of H-benzy 1-3, 4 
dlthoxybenzenesulphonamide (500mg) in DHP (15ml) 
under nitrogen. The mixture was stirred at -C for 15 
ni nutes before a solution of ethanesulphonyl chloride 
(23 0mg) in DMF (5ml) was added. The solut.cn was allowed 
to warm to room temperature and stirred overnight The 
solvent was removed in vacuo and the residue dxssolved in 
dichloromethane (50ml, and washed with water (2 x 20ml) and 
brine (20*1) . The solution was dried (magnesium sulphate) , 
filtered and evaporated in vacuo. al ,^ ina 
Purification by column chromatography on sxlica luting 
with dichloromethane afforded the title compound (506mg) 
as a clear gum. 



20 



25 



30 



TLC R. 0.63 (dichloromethane) 
» (KBD »«. ««. »«■ 



35 1094, 1021 cm -1 . 



PCT/GB96/01204 

WO 96/36595 



51 

The following compounds were prepared according to the 
Love procedure fro* the appropriate sulphonamxde and 
sulphonyl chloride. 

5 py^nple 45 N-Benzyl-N-benzenesulphonyl-3 , 4- 
dimethoxybenzenesulphonamide . 

Purification by column chromatography on silica elating 
with dichloromethane afforded the title compound (600mg) as 
10 a white solid. 

n.p. 108-109 ft C 

TLC Rf 0.48 (dichloromethane) 

15 Exaimle 46 N .Ben 2 yl-N-methanesulphonyl-3 , 4- 

dimethoxybenzenesulphonamide . 

Purification by column chromatography on silica eluting 
with 50% ethyl acetate in hexane and subsequent 
20 recrystallization from ethyl acetate/hexane yielded the 
title compound (0.92g) as a white solid. 

n.p. 113-114. 5«C 

TLC Rf 0.36 (50% ethyl acetate/hexane) 

Bv amo le 41 N-Methanesulphonyl-N- (3-pyridylmethyl) -3 , 4- 
dimethoxybenzene-sulphonamide . 

Purification by column chromatography on silica eluting 
with ethyl acetate and recrystallization from ethyl 
acetate/hexane furnished the title compound (553mg) as a 
white solid. 



25 



30 



m.p. 121-122-C 
35 TLC R f 0.42 (ethyl acetate) 
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N-Benzyl-N-(2-phthalimidoethanesulphonyl)- 
3 , 4 -dimethoxybenzene-sulphonamide . 



Purification by column chromatography on silica fluting 
5 with 3% ethyl acetate in dichloromethane yxelded the title 
compound (240mg) as a white solid. 



10 



20 



m.p. 160-161-C 

TLC R, 0.75 (5% ethyl acetate/ dichloromethane) 

sja2£ls _ i2 . N -Methanesulphonyl-N. [2 .(2-pyridyl)ethyl]- 
3 , 4-dimethoxybenzene-sulphonamide 

Purification by column chromatography eluting wit* . 35* 
15 ethyl acetate-hexane provided the title compound as a clear 
oil (l9mg). 

TLC R, 0.35 (35% ethyl acetate in hexane). ^ 
IR (thin film) rw 1590, 1510, 1364, 1159 cm . 

^1^0 N-Methanesulphonyl-N- ( l f 2,3-thiadU^ 
y l)benzyl]-3,4-dimethoxy-benzenesulphonamide 

Purification by column chromatography eluting with 55% 
25 ethyl acetate-hexane and subsequent trituration with 
diethyl ether provided the title compound as a white solid 
(94mg) . 

TLC R, 0.35 (55% ethyl acetate in hexane). 
30 m.p. 172-173»C. 

E2aE£l ^5 1 N -Methanesulphonyl-N-(4-methoxyben 2 yl)-3,4- 
dimethoxybenzene-sulphonamide 

35 Purification by column chromatography eluting with 33% 
" " ethyl acetate-hexane provided the title compound as a white 
solid (2. eg). 



10 



15 
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TLC Rf 0.43 (50% ethyl acetate in hexane) . 
m.p. 149-150'C. 

5 dimethoxybenzene-sulphonamide 

Purification by column chromatography elating with 50% 
ethyl acetate-hexane afforded the title compound as a 
colourless solid (lOOmg). 

TLC R f 0.74 (ethyl acetate), 
m.p. 123-124°C. 

dimethoxybenzene-sulphonamide 

Purification W «*_ chronograph, elutin, with ««£ 
acatato provide th. tltl. =»po,md as a »»*. «>lid 
(lOOmg) . 

TLC R f 0.45 (ethyl acetate), 
m.p. 141-142*C. 

N -Methanesulphonyl-N.[4-(3«pyridyl)ben Z yl]- 
3 1 4-dimethoxybenzene-sulphonanide . 

Purification by oolumn chromatography 

acetate and subsequent trituration with diethyl 
e^/hexane provided the title compound as a white soUd 
30 (61mg) • 

TLC Rf 0.33 (ethyl acetate), 
n.p. 132-134°C. 

35 »-M.t ) >.n M ulph<» W l-«-l 3 -(3-pyrid,l)t»a, 1 )- 

3 , 4-dimethoxybenzene-sulphonamide 



20 



25 
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ace tate and subsequent evaporation u> vacuo from Y 
ether/hexane provided the title compound as a white 
(56mg) . 

5 

TLC Rf 0.3 (ethyl acetate). 
. IR (thin film) rw 1509, 1366, 1265, 1159 cm . 

Exaffialg _5 i N-Methanesulphonyl-N-[2-(3-pyridyl)ben 2 yl]- 
I^asale.li 34 _ diinethoxybenzene . su lp h onamide 

Purification by column chromatography eluting with ettyl 
acetat e and subsequent evaporation in vacuo « 
ether provided the title compound as an off white 
15 (26mg) • 

TLC R, 0.35 (ethyl acetate) ^ 
IR rw 1587. 1509. 1366, 1266, 1159, 1142 cm . 

20 aaiBlg 57 N-Furfuryl-N-methanesulphonyl-3,4- 

dimethoxybenzenesulphonamide 

Purification by column chromatography eluting with 50% 
ethyl acetate-hexane provided the title compound as a clear 
25 oil (400mg) which solidified on standing. 

TLC R, 0.5 (50% ethyl acetate in hexane) . 
m.p. 110-112»C. 

30 EBEBi^Si N.(2-Phthali»idoethanesul P honyl)-H.(3- 

Purification by crystallisation from ^ acetate/hexane 
provided the title compound as a cream solid (236mg) . 



35 



TLC Rf 0.56 (10% methanol in ethyl acetate) 
m.p. 177-178»C. 
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S2affiElg _ ia N -Methanesulphonyl-N-(2-methylthia 2 ol-4- 
ylmethyl^^dimettoxy-benzenesulphonam^de 

Purification by column chromatography eluting with with 
5 5 0%ethyl acetate-hexane provided the title compound as a 
white solid (250mg) . 

•PLC Rf 0.7S (ethyl acetate). ^ 
IR (thin film) 1509, 1367, 1266, 1160 cm . 

The following compounds were prepared by the above 
procedure from N -b*nzyl-3,4-dimethoxybenzenesulphonamxde 
the appropriate acid chloride and a reaction time of 
days. 



10 



15 



ZZ^B^ N-Benzoyl-N-benzyl-3,4- 

dimethoxybenzenesulphonamide. 



Purification by column chromatography on silica eluting 
20 with dichloromethane gave the title compound (o.57g) as a 
white solid. 

m.p. 104°C 

TLC 0.38 (dichloromethane) 



25 



EjgaiEle^l N-Benzyl-N-propionyl-3 , 4- 

dimethoxybenzenesulphonamide . 



Purification by column chromatography on silica eluting 
30 with dichloromethane yielded the title compound (0.44g) as 
a clear gum. 

TLC R. 0.3 (dichloromethane) 

IR Z 17 ° 2 ' 1588 ' 1511 M " 57 ' 1408 ' 

35 1240, 1161, 1141, 1092, 1020 cm . 
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pyrldylKtbyl) -3 , .-4i~tl.Wben^="*o»»"l* 
Triethyla,.in. (500,1, was added to a auepension of *•<»- 

Locate nation The ~ 

M ™siu. sulpha*, .no concentrated in vacuo. The reeidu. 
T purified by coluan chrooatography .lutin, 
r.L„ol in ethyl acetate to provide the title ccpound a. 
a pale yellow solid (630mg) . 

<PLC Rf 0.56 (10% methanol in ethyl acetate). 
20 n.p. 68-70°C. 

The following compounds were prepared from the appropriate 
starting materials using the above procedure. 



10 



15 



25 Pvample 63 



, N- [ 2-Amino (N-benzoyl) ethanesulphonyl] -N- ( 3- 
pyridylmethyl)-3,4-dimethoxybenzenesulphonamide 

Purification by column chromatography eluting with 5 % 
methanol in ethyl acetate provided the title compound as a 
30 white solid (20mg) . 

TLC R, 0.61 (10% methanol in ethyl acetate) . 
m.p. 134-135. 5«C. 

,5 =^ 1 ^ D1 J™; nyll ^ no .th.n»ulphonyl 1 - ( 3- 

py ridylBethyl)-3,«-di.ethoxybenaene»ulphonaDide 
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o -nation by column chromatography eluting with l%-5% 
Purification Dy coxux title compound as 

aethanol in dichloroaethane afforded the title P 

a yellow oil (120mg) . 

TLC R, 0.4. (4* .ethane! in dichioroaethane, 
» («.!» DM 1377 ' l " 7 ' 1168 

dimethoxybenzenesulphonaraide 

Purification by oolaan chroaatooraphy elating 1th 20*-s« 
off-white semi-solid (120mg). 

TLC Rf 0.35 (50% ethyl acetate in hexan*> 

IR (2d»» flW "~ "09, 1374, 1266, 1160 «. - 

EaffiEl ^ „- B en2yl-N-(3-hydroxybenzyl)-3,4- 
diraethoxybenzenesulphonamide . 

Mu.ous sodiaa hydroxide eolation (». «1 »" " 
.„ >„n,vl-ll-<3-oethai.esalphonyloxyben2yl)-3,4- 
aeolutionof M-be.uyl » (3 »« ,4-dioxane <25el> 

si .rrrri^ed ^ ^ r ~ 

CryLllizdtion from diethyl ether/hexan. afforded en 
white solid (1.5g). 



25 
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The following -pound was prepared by the above procedure 
using the appropriate starting material. 

MBllil N -Benzyl-H-(4-hy«JroKybenzyl)-3 f 4- 
diroethoxybenzenesulphonamide. 

5 

fiction » -1— — on 

^ !S% etnyl acetate in diClor^then. effordea the 

title compound as a clear oil. 

10 TLC Rf 0.6 (15% ethyl acetate in dichloromethane) 

XH (^hin filB) ^3447, 2936^1614, 1590, 1509, 1326, 
1263, 1238, 1138, 1094, 1020 cm . 

, c o w-Benzvl-N- (4-carboxamidobenzyl) -3,4- 
15 wample 68 N-Benzyi v 

dimethoxybenzenesulphonamiae . 

oxalyl chloride (0.09ml) was added to a stirred suspension 

- w be «zvl-N- (4-carboxybenzyl) -3 , 4 
o£ N -benzyl N ( dichl0 romethane 

20 dimethoxybenzenesulphonamide (°- 43 *> 

(5«1,, under a nitrogen atmosphere. DHF (2 *- 
Led and stirring was continued at room temper^ or 
further 90 minutes. Ammonium hydroxide solution (8ml) was 
Idld t the reaction; the resulting precipitate was 

25 filtered off, washed with water and dried in vacuo. The 

" c^TsoU* was recrystallizedfrom ethyl, 

afford the title compound (0.13g) as a white solid. 



30 



m.p. 172 C 

TLC 0.42 (ethyl acetate) 



The following compounds were prepared from the appropriate 
starting materials, using the above procedure. 

35 M*J1 N-Benzyl-N-(3-carboxamidobenzyl)-3,4- 

dimethoxybenzenesulphonamide. 
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nm * to 20Q) was obtained as a white solid. 
The title compound (0.2og) 

m.p. 146-148°C 

TLC R, 0.38 (ethyl acetate). 

5 ^1^20 HH4-carboxa»idobenzyl).N.propyl-3.4- 
dimethoxybenzenesulpbonamide. 

The ti tle compound (0.2ig) was obtained as a white solid. 

10 

m.p. 173 - 175-C 

TLC Rf 0.45 (ethyl acetate) 

EjeffiEl ^ 1 N .Ben Z yl-N- t 4-(N-methyl)carboxamidobenzyll- 
SX am E le_a ^ ^ 4 . diBethoxyDe n Z ene-sulphonamxde. 

oxalyl chloride (0.09ml) was added to a stirred suspension 

dimethoxybenzenesulphonamide (0.43, , ^ 
20 (5»D , under a nitrogen atmosphere. ^J^Le for a 

further 90 minutes. Tne re stirring 
aqU eous methylamine solution (40* 10ml) * ^ 

« a fUrther 60 ° inU tedtth dilute hydrochloric acid 
25 organic phase was washed with dUu ^ ^ 

(25ml), water (20ml), brine (20ml) dried ^ 
sulphate and concentrated in vacuo. The crua 
"crystallized from ethyl acetate/hexane to afford the 
title compound (0.39g) as a white solid. 



30 



m.p. 140-142°C 

TLC Rf 0.41 (ethyl acetate). 



35 



«. foUovin, co.po.nds ».r* prepared usin, tn. sppropri.t. 
starting ..tsrlsls. usin, tns sbov. procsdure. 
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3 , 4 -dimethoxybenzene-sulphonamide . 
compound (0.28g) was obtained as a white solid. 



5 m.p. 102-104°C 

TLC R, 0.44 (ethyl acetate). 

N - t 4-(H-Methyl)carboxaaidobenzyl]-N- P ropyl- 
3 , 4-dimethoxybenzene-sulphonamide . 

10 The title compound (0.26g) was obtained as a white solid. 

m.p. 151.5 - 153"C 

TLC R, 0.4 (ethyl acetate) 

ExaffioleTi N -(4-(K,N-Dimethyl)carboxa»idoben2yl]-N- 
1 pr0 pyl-3,4-dimethoxyben Z ene-sulphonamide. 

The title compound (0.35g) was obtained as a clear oil. 

20 

TLC R, 0.35 (ethyl acetate) 

IR Z> »«> 29 "< 1632 ' 1588 '-, 15 ° 9 ' 1462 ' ' 
1262, 1237, 1153, 1092, 1019 cm . 

25 S2 ca aEi e_25 N -Benzyl-H-(4-carboxybenzyl)-3 ,4- 

dimethoxybenzenesulphonamide. 

N-Benzyl-N-(4-metho*ycarbonyl)benzyl-3 ( 4- 
dimethoxybenzenesulphonamide (l.ltf) was dissolved _ » 

30 tetrahydrofuran (20ml), treated with aqueous lithium 
hydroxide (0.2g in water (20ml)) and then stirred for 24 
hours at room temperature. Concentration in vacuo gavea 
residue which was diluted with water and acidified with 
concentrated hydrochloric acid. . The resulting precipitate 

35 was filtered, washed with water and concentrated in vacuo 
to afford the title compound (1.07g) as a white solid. 
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m.p. 193-195 C 
TLC R, 0.28 (50% ethyl acetate in hexane) . 

The following compounds were prepared fro, the appropriate 
5 starting materials, using the above procedure. 

gxaSBig 76 N-Benzyl-N-(3-carboxybenzyl)-3,4- 
dimethoxybenzenesulphonami.de . 

10 The title compund (0.97g) was obtained as a white solid. 
O.p. 55-57°C 

TLC Rf 0.27 (50% ethyl acetate in hexane). 

15 ^lUl N-(2-Carboxyfurfuryl)-N-propyl-3,4- 
dimethoxybenzenesulphonamide . 

The title compound <0.44g) was obtained as a white solid. 

20 TLC Rf 0.1 (50% ethyl acetate in hexane) 
m.p. 152. 5-153. 5»C 

dixnethoxybenzenesulphonamide . 
25 The title compound (1.41g) was obtained as a white solid. 

TLC Rf 0.14 (50% ethyl acetate in hexane) 
m.p. 151 - 152. 5»C 

3 ° BSBBlS 79 N-Benzyl-K- (methanesulphonylmethyl) -3 , 4- 

dimethoxybenzene-sulphonamide 

A solution of oxone« (390mg) in water (2»1) was added to a 
35 a stirred solution of N-Benzyl-H- (methanethxomethyl) -2 , 4 
dimethoxybenzenesulphonamide (ISM in methanol (5ml) at 
0-5-C. The resultant slurry was stirred at 0- 5 o C for 1 hour 
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„nd then at room temperature overnight. The reaction 
"xtuTwa Partitioned betwen diethyl ether (2x30,1) and 
; (30»1) and the coined organic phases were dr.ed 
over Tagnesiu, sulphate and concentrated in vacuo. 
5 TixicaSon hy recrystallisation fro, ethyl — " 
afforded the title compound as a pale yellow solid M • 

TLC R, 0.31 ( 50% ethyl acetate in hexane) . 
m.p. 117-118°C. 



10 



15 



20 



25 



The following compound was prepared from the appropriate 
starting materials, using the above procedure. 

ExamolelO N-(Methanesulphonylmethyl)-N-(3- 
^^pyridylmethyl) -3 , 4-dimethoxybensenesulphonamxde 

Purification by recrystallisation from ^ 

provided the title compound as a cream solid (275mg). 

TLC R, 0.45 (10% methanol in ethyl acetate), 
m.p. 124.5-126»C. 

E2a _ Ele _ fil N -(2-Amino(N-pyridin-3-oyl)ethanesulphonyl]- 

N -(2- A minoethanesul P honyl) -N-(3-pyridylmethyl) -3 ,4- 
dimethoxybenzenesulphonamide (240mg) , nicotinic acid 
(71mg), 1-hydroxybenzotriazole (172mg) and 1-3- 
ai me^laminopropyl)-3-ethylcarbodiimide d 
(2 40»g[ indichloromethane (10ml) and tetrahydrof uran 5ml) 
were stirred at room temperature overnight under an xnert 
ensphere The resulting solution was diluted with 
;Sr^ane (20ml) and extracted with 50% saturated 
solium hydrogen carbonate solution (40ml). The organic 
, phase was dried over magnesium sulphate and concentrated xn 
vacuo. The residue was purified by column chromatography 
eluting with 1% triethylamine/10% methanol in ethyl acetate 
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and subsequently crystallised using «f*« 

to provide the title compound as a white solid (142*). 

TLC Rf 0.16 (10% methanol in ethyl acetate) 
m.p- 149-150. 5"C. 

E3£ajBEl£j a N-^-^inodl-BenzyDethanesulphonyll-N-^- 
E2a3! ^pyridyl»e^ 
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20 



25 



Beneaidehyd. <«*U ~ — » . atirred ~Xuti.» - »" 

(2 .„i„o.ti..n..«ipho»,i)-H-t3-pyriayi«t'>yi) 

L.^— -* <»-> * dioiorom ^: 

under an inert atmosphere. Sodiu. 
«U toxyhorohydrid. (1K« - «>en added an* « 
• • ^■(rr.d at roee teapereture overnioM. The 

and extracted with 50% saturated sodium hydroger .carbonate 
S olution (50.1). The organic phase was 
magnesium sulphate and concentrated in vacuo The residue 
«! nurified by column chromatography on silica eluting 
Tith^ tlJylamine, 7.5% methanol in ethyl acetate 
providing the title compound as a clear oil (SI*) • 

TLC R, 0.36 (10% methanol in ethyl acetate). ^ 
XR (thin film) iW 1509, 1371, 1265, 1155 cm . 

The following compound was prepared using the appropriate 
starting materials using the above procedure. 
Exaffi _ 1 -^ N . [2 - to i„o(N,N-dibenzyl)ethanesul P honyl]-N- 
S * aSE ^idy^^ 

Purification by column chromatography 
Triethylamine/ 7.5% methanol in ethyl acetate provided the 
i title compound as a pale yellow oil (59mg) . 

TLC Rf 0.67 (10% methanol in ethyl acetate). 
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IR (thin fil») 1509, 1372, 1266, 1157 cm". 

Bxmnle 84 N -(2Htainoethanesulphonyl)-N-(3- 

5 Hydrazine monohydrate ( 1.2lml> was added to. .solution of 
N- {2 -Pthali n idoethane-sul P honyl)-N-(3-pyridylmethyl) 3 .4 

1 l^anesulpnon^ide <290mg) in ethanol ( to. 

tetrahydrofuran (10.1) at reflux. After stxrrxng at reflux 
10 for 30 minutes the reaction was cooled to room temperature 

ana water (2.5ml) was added. The resulting solut.cn was 
c "ted in vacuo, with the residue bein, , partit ion* 

between saturated sodium hydrogen carbonate solut.cn (40ml) 

and dichloromethane (2x40ml) . The organic phase was dr ed 
15 over magnesium sulphate and concentrated xn vacuo to yxeld 

the title compound as a yellow oil (220mg) . 

TLC Rf 0.09 (1% triethylamine/10% methanol in ethyl 

acetate)- -i 
20 IR (thin film) «W 1509, 1369, 1266, 1156 cm . 

The following compound was prepared using the appropriate 
starting materials using the above procedure. 

25 £2£3!ElS_£5 N-Ben 2 yl-H-(2-aminoethanesulphonyl)-3^ 

dimethoxybenzene-sulphonamiae 

Purification was achieved by partitioning the crude residue 
"ween 1H hydrochloric acid (40ml) and «*£ZTZ 
30 (2x40ml) ". The aqueous phase was then bascxfied to pH 14 
lg sodium hydroxide pellets and subsequently ex*act* 
with dichloromethane (2xl00»l). The organic phase was 
aTed over magnesium sulphate and concentrated xn vacuo to 
provide the title compound as a clear oil (6lmg) . 



35 



TLC Rf 0.42 (10% methanol in ethyl acetate) 
IR (thin fil»)lW 1509, 1369, 1266, 1155 cm 
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ft Sga S methods phosphodiesterase IV 

The assays used to confirm the phospn 
inhibitory activity of pounds of formula ) are 
standard assay procedures as disclosed by Schilling et al 
5 Anal. Biochem. 216 154 (1994) , Thompson and Strada Adv 
cycl. Nucl. Res. 8 119 (1979) and Gristwood and Owen 
Br. J. Pharmacol. 87 91P (1986). 

compounds of formula (i) have exhibited activity at levels 
10 consistent with those believed to be useful xn treaty 
phosphodiesterase IV related disease states xn those 
assays . 
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CliAIMS 

!. compounds of the general formula (i) 




15 



20 



30 



35 



in which *, represents C,, alkyl (optionally ^xtuted 
with one or more substituents chosen from amongst halogen, 
C 16 alkoxy, aryloxy, arylalkyloxy, C v6 *W™™> 
ar^lalkylamino or arylamino) or cycloalkyl ^onW 
substituted with one or more substituents chosen from 
amongst halogen, C„ alkoxy, aryloxy, arylalkyloxy, C v4 
alkylamino, arylalkylamino or arylamino) ; 

represents Cl-3 alkyl optionally substituted with 



25 halogen; 



r, represents arylalkyl, heteroarylalkyl, heterocycloalkyl , 
<*>R 7 , S(0 )o R 7 , C V6 alkyl optionally substituted with one or 
more substituents chosen from amongst hydroxy, C,. 4 alkoxy, 
-C0.H, cofr, so Wo , conr^o, carbonyl oxygen, 

mpt, cor 7 , s(o)^ 7 , 

Rt represents arylalkyl, heteroarylalkyl or 
heterocycloalkyl ; 

when R 3 and/or R /represents arylalkyl, heteroarylalkyl or 
heterocycloalkyl, the alkyl portion may be optionally 
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sub5ti tuted with one or .ore euhstituents chosen £ roh 
eeonost CO*. CO^ , SOW.. roln ^- , ^end/or 

the eryl/heteroeryl/heteroeyclo port™ »Y he optionally 
Ht"ut«. »ith on. or .ore euhstituents eo-f eUcyl-R,, , 



. ^ v« fhe same or different, each 

Rj and R«, which may be the same or 
represent H, aryl, heteroaryl, heterocyclo, C alkyl, 
arvlalkyl, heteroarylalkyl, heterocydoalkyl, C,. 6 
arylalkyi, a ikoxycarbonyl, arylsulphonyl, 

.0 alkylcarbonyl, C v4 aixoxyca —-honvl 
heteroarylsulphonyl, heterocyclosulphonyl, arylcarbonyl 
heteroarylcarbonyl, heterocyclocarbonyl or C 4 
a Uujhonyl, provided that when R, is C,. 6 
C 16 aikoxycarbonyl, arylsulphonyl, heteroarylsulphonyl, 
L5 heterocyclosulphonyl, heteroarylcarbonyl, 
heterocyclocarbonyl, arylcarbonyl or c v6 alky Isulphony 1 , R, 
is nTt C 16 alkylcarbonyl, q. 6 aikoxycarbonyl , 
arylsulphonyl heteroarylsulphonyl, heterocyclosulphonyl, 
rteroarylcarbonyl, heterocyclocarbonyl, arylcarbonyl or C,. 
20 6 alkylsulphonyl ; 

R? represents aryl, heteroaryl, heterocyclo or C t . 6 alkyl, 
l y of which may be optionally substituted ^^ZZ 
substituents chosen from amongst halogen, aryl, 
25 heterocyclo, C v6 alkoxy, hydroxy, CO,H, CO* , S Wl , 
CONR^,, or "^"Y 1 0Xygen '' . 

V represents C v6 alkyl, arylalkyi, heteroarylalkyl or 
heterocycloallcyl; 

30 R, and R,,, which may be the same or different, each 
represent 9 H, aryl, heteroaryl, heterocyclo, C v6 alkyl, 
arylalkyi, heteroarylalkyl, heterocydoalkyl; 

35 r , represents H, aryl, heteroaryl, heterocyclo, hydroxy, 
C 6 alkoxy, arylalkyloxy, heteroarylalkyloxy, 
heterocycloalkyloxy, -C0,H, CO*, W ««*•' 
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15 



„ ~» Qfoi R -CM or carbonyl oxygen; 
halogen, -CN, C0R 7 , S(0) n R 7 , 

a represents 1-2; and 

5 n represents 0-2; 

^ p^cuticuy accepts. It. — «. ■ 

, Lm. all steroolaoaors Including enanWoaars and 
ana .l^rea include ™- U .ixturas 

10 thereof. 

2. A compound of claim 1, wherein 

when R, is alkyl, any substituents are selected from 
OH alkoxy, COOH, (and C,. 6 alkyl esters and C,. 6 attyl 
^thereof). C carbonyl oxygen, »*. COR, and S(O) 0 . 

2 R 7 ; 

for R*» and when R 5 is arylalkyl, heteroarylalkyl or 
h eterocycLlkyl, the alkyl portion * 
substituted hy COOH (and c, 6 alkyl esters ana C^ alkyl 
abides thereof), OH, alkoxy, «*. COR,, 8(0 ^ «« 

carbonyl oxygen, and the ^^7^™ 
portion is optionally substituted by one or more of aryl 
heteroaryl, heterocyclo, OH, alkoxy, COOH (and c alkyl 
esters and C w alkyl amides thereof), halogen, CN, NR^, 
^ SCoU and alkyl optionally -~ * « 
aore of aryl, heteroaryl, heterocyclo, COOH (and q, alkyl 
esters and C v6 alkyl amides thereof), OH, alkoxy, «*, 
COR,, 5(0),.^, CN and carbonyl oxygen; 

p« and R* are independently selected from H, alkyl, 
alkylcarbonyl, alkoxycarbonyl, arylsulphonyl , arylcarbonyl 
and alkylsulphonyl; 

*, is alXyl optionally a«batt£««d by one or »ora of 
■.alogan, aryl, hetaroaryl. «l*>xy, OB, COOH, (and c,., alXyl 
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esters and C,. 6 alkyl abides thereof), Oft. ««»•■* ■»* 
carbonyl oxygen; and 

Kg is alkyl, aryl or heteroaryl. 

3 A compound of claim 2, wherein ft, is alkyl or 
cycloalkyl, either being optionally substituted by halogen, 
alkoxy, aryloxy or arylalkoxy; and 

Rj is arylaklyl, heteroarylalkyl, heterocycloalkyl or 
alkyl optionally substituted by OH, alkoxy, COOH (or C v4 
alkyl esters or C,. 6 alkyl amides thereof) , cooalk, CM or 
carbonyl oxygen; 

for R 4 and when R, is arylalkyl, heteroarylalkyl or 
heterocycloalkyl, the alkyl portion is optionally 
substituted by OH, alkoxy, for COOH (or C,, alkyl esters or 
C, 4 alkyl amides thereof) , MR*. CM or carbonyl oxygen, and 
the aryl/heteroaryl/heterocyclo portion is optionally 
20 substituted by OH, alkoxy, COOH (or C,. 6 alkyl esters or C,. 6 
alkyl amides thereof) , halogen, CN or HRjV 

4. A compound of any preceding claim hwerin R, is alkyl 
optionally substituted by aryloxy, or cycloalkyl. 

5. A compound of any preceding claim, wherein is 
methyl optionally substituted by halogen. 

6 A compound of any preceding claim, wherein Rj is 
arylalkyl, heteroarylalkyl, COR,, 8(0),.* or optionally- 
substituted alkyl and R, is arylalkyl or heteroarylalkyl; 

the aryl or heteroaryl portion is optionally 
substituted by C 0 . 6 alkyl-R,,; 

Rj and R$ are independently selected from H, alkyl, 
alkylcarbonyll, alkylsulphonyl, aryl, heteroaryl, 
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Jeroarylcar.™,!, «W » a neteroaryXattyl, 

. is aryl, heteroaryl, or alXyl optoinally 

5 .abatiL^ *y a. cooh, coor,. co^., <W. 

oxygen or N^R*; 

is alkyl; 

B, and *,„ are independently selected from H, alkyl, 
arylalkyl and heteroarylalkyl; and 



10 
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» i5 aryl, heteroaryl, OH, alkoxy, CN, COOH, COOR,, 
««*,. oxy9en ' C ° R7 ° r S ° zRr 

7. A compound of claim 1, selected from 
H f N-Diben Z yl-3,4-di»ethoxyben 8 enesulphonamide, 
20 N -Benzyl-N-<2-phenethyl> -3 , 4-di»ethoxybenzenesulphona»ide, 
N . (2 .Cyanoethyl)-N-ben 2 yl-3 f 4^imethoxyben Z ene S ulphonamide, 

N- (2-cyanoethyl) -H- (tetrahydrof urf uryl) -3,4- 
25 dimethoxybenzenesulphonamide, 

- [N -Furfuryl-3,4 dimethoxybenzenesulphonamide] propanoic 



3 

acid, 



30 H- (3-cyanopropyl) ( 4-pyridylmethyl) -3,4- 
dimethoxybenzenesulphonamide , 

N -(3-Cyanopropyl)-N-(2-pyridylBethyl)-3,4- 
dimethoxybenzenesulphonamide , 

N- (3-cyanopropyl) -N- (2 , 6-dichlorobenzyl) -3,4- 
dimethoxybenzenesulphonamide , 
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N - (3-cyanopropyl) -N- (3-pyridylmethyl) -3,4- 
dimethoxybenzenesulphonamide , 

N- (3-cyanopropyl) -N-phenethyl-3 , 4- 
5 dimethoxybenzenesulphonamide, 

N -Benzyl-N-(3-cyanopropyl)-3-(3-phenoxypro P oxy)-4- 
methoxybenzenesulphonamide , 
xo N-(3-Cyanopropyl)-N-furfuryl-3-(3-ph e noxypropoxy)-4- 
nethoxybenzenesulphonaraide, 

N- (Carboethoxymethyl) -N-f urf uryl-3 , 4- 
dimethoxybenzenesulphonamide , 

" N-(Carbonethoxynethyl) -N-furf uryl-3 , 4- 
dimethoxybenzenesulphonamide , 

Methyl 2- [N-( 3-cyanopropyl) -3,4- 
20 dimethoxybenzenesulphonamidol-3-phenylpropionate, 

N-Furfuryl-N-(2-oxopropyl) -3,4- 
dimethoxybenzenesulphonaraide , 

25 „. F urfuryl-N-cyano n ethyl-3,4-di»ethoxybenzenesulphon 

N- (3-Cyanopropyl) -N-f urf uryl-3 , 4- 
dimethoxybenzenesulphonamide , 

30 N-Furfuryl-N-propyl^^-di^ethoxybenzenesulphonamide, 

K-Furf uryl-N- (2-hydroxyethyl) -3,4- 
dimethoxybenzenesulphonamide . 

35 8. A compound of claim 1, selected from 
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N- ( 2-Cyanoethy 1) -N-furfuryl-3 , 4- 
dimethoxybenzenesulphonamide , 

N-Benzyl-N-[ (4- n propyloxy)ben 2 yl]-3 , 4- 
5 dimethoxybenzenesulphonamide , 

N-Benzyl-N-( (3- n propyloxy) benzyl] -3 , 4- 
dimethoxybenzenesulphonamide , 

10 N-Benzyl-N- (4-chlorobenzyl) -3 , 4- 
dimethoxybenzenesulf onamide , 

N-Benzyl-N- ( 3-chlorobenzyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

15 

N-Benzyl-N- ( 2-chlorobenzyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

N-Benzyl-N- ( 4-cyanobenzyl) -3,4- 
20 dimethoxybenzenesulphonamide , 

N-Benzyl-N- (3-cyanobenzyl) -3 ,4- 
dimethoxybenzenesulphonamide , 

25 N-Benzyl-N- (2-cyanobenzyl) -3 , 4- 
dimethoxybenzenesulphonamide, 

N- (3-Cyanopropyl) -N- ( l-phenylethyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

30 

N-Benzyl-N- (3-aminopropyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

N-Benzyl-N- (3-methanesulphonyloxy) benzyl-: 
3 5 dimethoxybenzenesulphonamide , 
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N-Benzyl-N-(4-roethoxycarbonyl)benzyl-3 , 4- 
dimethoxybenzenesulphonamide , 

M-Benzyl-N- O-methoxycarbonyl) benzyl-3 , 4-dimethoxybenzene. 
5 sulphonamid, 

N-Benzy 1-N- ( 2-pyridylmethyl) -3,4- 
dimethoxybenzenesulphonamide , 

10 N-Benzy l-N-(3-pyridylwethyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

N-Benzyl-N-ethanesulphonyl-3 , 4- 
dimethoxybenzenesulphonainide , 

15 

N-Benzyl-N-benzenesulphonyl-3 , 4- 
dimethoxybenzenesulphonamide , 

N-Benzy 1-N-methanesulphony 1-3 , 4- 
2 0 dimethoxybenzenesulphonamide , 

N-Methanesulphony 1-N- ( 3-pyridylmethyl) -3,4- 
dimethoxybenzene-sulphonamide , 

25 N-Benzyl-N- (2-phthalimidoethanesulphonyl) -3 , 4- 
dimethoxybenzene-sulphonamide , 

N-Benzoyl-N-benzyl^^-dimethoxybenzenesulphonamide, 

30 N-Benzy 1-N-propiony 1-3 , 4-dimethoxybenzenesulphonamide, 

N-Benzyl-N-(3-hydroxybenzyl) -3,4- 
dimethoxyben2enesulphonamide , 

3 5 N-Benzyl-N- (4-hydroxybenzyl) -3,4- 
dimethoxybenzenesulphonamide , 



WO 96/36595 



PCT/GB96/01204 



74 



N-Benzyl-N- (4-carboxamidobenzyl) -3,4- 
dimethoxybenzenesulphonamide , 

N-Benzyl-N- (3-carboxamidobenzyl) -3 , 4- 
5 dimethoxybenzenesulphonamide , 

N -Benzyl-N-[4-(N-methyl) carboxamidobenzyl]-3 , 4- 
dimethoxybenzene-sulphonamide , 

10 N-Benzyl-N-[3-(N-methyl) carboxamidobenzyl]-3 , 4- 
dimethoxybenzene-sulphonamide , 

N-Benzyl-N- ( 4 -carboxy benzyl) -3 f 4- 
dimethoxybenzenesulphonamide , 

15 

N-Benzyl-N- (3 -carboxy benzyl) -3 , 4- 
dimethoxybenzenesulphonamide . 

9. A compound of claim 1, selected from 

20 

N- ( 3-Cyanopropyl) -N-[2- (2-pyridyl) ethyl J -3 , 4- 
dimethoxybenzenesulphonamide , 

NfN -Di-<3-pyridy^ 

25 

N- (Carboxamidomethyl) -N-benzyl-3 , 4- 
dimethoxybenzenesulphonamide , 

N-Propyl-N-(4- (3-pyridyl) benzyl] -3 , 4- 
30 dimethoxybenzenesulphonamide, 

N-Furfuryl-N-methyl-3,4^imethoxybenzenesulphonamide # 

N- (2-Methoxycarbonylfurf uryl) -N-propyl-3 , 4- 
3 5 dimethoxybenzenesulphonamide , 
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N- ( 4-Methoxycarbonylbenzyl) -N-propy 1-3 , 4- 
dimethoxybenzenesulphonamide , 

N-Methanesulphonyl-N-[2- (2-pyridyl) ethyl] -3 , 4- 
5 dimethoxybenzenesulphonamide , 

N-Methanesulphonyl-N-Cl^^-thiadiazol-A-y^benzyl]^^- 
dimethoxybenzenesulphonamide , 

10 N-Methanesulphonyl-N- (4-methoxybenzyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

N-Methanesulphonyl-N-(2-pyridylmethyl) -3 , 4- 
dimethoxybenzenesulphonamide , 

15 

N-Methanesulphonyl-H-pyrazinylmethyl-3 , 4- 
dimethoxybenzenesulphonamide , 

N-Methanesulphonyl-N- [4- (3-pyridyl) benzyl ] -3 , 4- 
20 dimethoxybenzenesulphonamide, 

N-Methanesulphonyl-N-[3- (3-pyridyl) benzyl] -3,4- 
dimethoxybenzenesulphonamide , 

25 N-Methanesulphonyl-N- [2- (3-pyridyl) benzyl] -3 , 4- 
dimethoxybenzenesulphonamide , 

N-Furf uryl-N-methanesulphonyl-3 , 4- 
dimethoxybenzenesulphonamide, 

30 

N-(2-Phthaliaidoethanesulphonyl) -N- (3-pyridylmethyl) -3,4 
dimethoxybenzenesulphonamide , 

N-Methanesulphonyl-N-(2-methylthiazol-4-ylmethyl) -3 , 4- 
3 5 dimethoxybenzenesulphonamide , 
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N-t2-ABino(N-benzenesulphonyl)eth a nesulphonyl]-N-(3- 
pyridylmethyl) -3 , 4-dimethoxybenzenesulphonamide, 

N - [ 2- A «ino( N -ben 2 oyl)ethanesulphonyl]-N.(3-pyridyl 1 aethyl)- 
5 3,4 -dime thoxybenzenesulphonamide , 

N-[2.(N,N-Dibenzenesulphonyl)aininoethanesulphonyl]-(3- 
pyridylmethyl) -3 , 4-dimethoxybenzenesulphonamide 

10 N-[2-toino (N-benzenesulphonyl) ethanesulphonyl] -N-f urf uryl- 
3 , 4-dimethoxybenzenesulphonamide, 

N- ( 4 -Carboxamidobenzy 1 ) -N-propyl-3 , 4- 
dimethoxybenzenesulphonamide , 



15 



N-[4- (N-Methyl) carboxamidobenzy 1] -N-propyl-3 , 4- 
dimethoxybenzene-sulphonamide , 



N- [ 4- ( N , N-D imethy 1 ) carboxamidobenzy 1] -N-propyl-3 , 4- 
20 dimethoxybenzene-sulphonamide , 

N- ( 2-Carboxyf urf ury 1) -N-propyl-3 , 4- 
dimethoxybenzenesulphonamide , 

25 N-4-Carboxybenzyl-N-propyl-3 , 4- 
dimethoxybenzenesulphonamide , 

N-Benzyl-N- (methanesulphony Imethy 1) -3 , 4-dimethoxybenzene- 
sulphonamide, 

N-(Methanesulphonylmethyl) -N- (3-pyridytaethyl) -3 , 4- 
dimethoxy-benzenesulphonamide , 

N- ( 2-Aaino (M-pyridin-3-oyl) ethanesulpbonyl ]-N-(3- 
35 pyridylmethyl) -3 , 4-dimethoxybenzenesulphonamide, 



WO 96^6595 



PCT/GB96/0U04 



77 



S 



10 



15 



H-t2- to ino(H-Ben 2 yl)ethane S ulphonyl]-N-(3-pyridylBethyl)- 
3 , 4-dimethoxybenzenesulphonamide, 

N- [ 2-Amino- (N, N-dibenzyl) ethanesulphonyl ]-N-(3- 
pyridylmethyl) -3 , 4-dimethoxybenzenesulphonamide 

N- ( 2-Aminoethanesulphony 1 ) -M- (3-pyridylmethyl) -3 , 4- 
diraethoxybenzenesulphonamide , 

N-Benzyl-N- <2-aminoethanesulphonyl) -3 , 4-dimethoxybenzene 
sulphonamide 

10. A compound of calim I, in the form of an enantiomer or 
diastereoisomer, or any mixture of either. 

11 A pharmaceutical composition containing a compound 
according to any of claims l to 10 as active ingredient, in 
combination with suitable excipients. 



20 12. A 
being 



25 



30 



35 



aethod for treating a disease state capable of 
being modulated by inhibiting production of 
phosphodiesterase IV, comprising administering to a patxent 
suffering from said disease an effective amount of a 
compound according to any of claims l to 10. 

13 The method of claim 12, wherein the disease state is 
a pathological condition associated with a function of 
phosphodiesterase IV, eosinophil accumulation or a function 
of the eosinophil. 

14 The method of claim 13, wherein the pathological 
condition is selected from asthma, chronic bronchitis, 
atopic dermatitis, urticaria, allergic rhinitis, allergic 
conjunctivitis, vernal conjunctivitis, inflammation of the 
eye, allergic responses in the eye, eosinophilic granuloma, 
psoriasis, rheuaatoid arthritis, gouty arthritis and other 
arthritic conditions, ulcerative colitis, Crohn's disease, 
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adult respiratory distress syndrom diabetes ins prfus 
Keratosis, atopic dermatitis, atopic eczema, cerebral 
senility, multi- infarct dementia, senile dementia, memory 
impairment associated with Parkinson's disease, depression, 
: cardiac arrest, stroke and intermittent claudication. 

15 . The method of claim 14, wherein the pathological 
condition is asthma. 
) 16. A method for treating a disease state capable of being 
modulated by inhibiting TNF, comprising administering to a 
patient suffering from said disease an effective amount of 
a compound according to any of claims 1 to 10. 

5 17 The method of claim 16, wherein the disease state is 
an inflammatory disease or autoimmune disease. 

18. The method of claim 17, wherein the disease state is 
selected from joint inflammation, arthritis, rheumatoid 
S0 arthritis, rheumatoid spondylitis and 

sepsis, septic shock, endotoxic shock, gram negative 
sepsis, toxic shock syndrome, acute respiratory distress 
syndrome, cerebral malaria, chronic pulmonary inflammatory 
disease, silicosis, pulmonary sarcoidosis, asthma, bone 
25 resorption diseases, reperfusion injury, graft vs host 
reaction, allograft rejection, fever and myalgias due to 
infection, such as influenza, malaria, myalgias HIV, 
AIDS, ARC, cachexia, keloid formation, scar tissue 
formation, Crohn's disease, ulcerative colitis, pyresis 
30 systemic lupus erythematosus, multiple sclerosis, type 
diabetes mellitus, psoriasis, Bechet's disease, 
anaphylactoid purpura nephritis, chronic 
glomerulonephritis, inflammatory bowel disease and 
leukaemia . 

19. The method of claim 18, wherein the disease state is 
joint inflammation. 
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20. The method of claim 12 or claim 16, wherein the 
disease state 'is tardive dyskinesia. 

21. The method of claim 16, wherein the disease state is 
a yeast or fungal infection. 

22. A method for gastroprotection, comprising 
administering to a patient in need thereof an effective 
amount of a compound according to any of claims 1 to 10. 
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